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In the volume of the Record which begins with the present number 
a change in the arrangement of the material lias been inaugurated, by 
which the abstracts of the publications of the American stations are 
grouped by topics instead of by stations, as formerly. It is believed 
that the advantages of the topical arrangement will be readily appar¬ 
ent. It will bring together accounts of investigations on allied sub¬ 
jects, so that they may be more conveniently consulted and compared, 
and it will make it possible to give prominence to the more important 
matters. The carrying out of this plan will in many cases necessitate 
the assignment of different portions of the same publication to different 
places in the Record, but in every case the table of contents will con¬ 
tain references to all the abstracts of the several publications reviewed 
in a single number. As heretofore, all station publications received 
at this Office will be abstracted, so that the record of station work will 
be none the loss complete. It will be readily seen that the complex 
nature of many of the subjects treated in station publications makes 
their classification largely a matter of individual judgment. Perfect 
consistency in the assignment of articles to the several subjects can 
hardly be expected, but every effort will be made in this direction. 

To make the contents of the Record more readily available to those 
who lack the time for reading detailed abstracts, brief synopses will be 
prefixed to the longer abstracts wherever the subject matter makes this 
feasible. The synopsis will give the nature and extent of the experi¬ 
ment and the results obtained, leaving all details to the full abstract. 
It is hoped that the authors of statiou publications will generally adopt 
the plan of attaching brief summaries to the accounts of their investi¬ 
gations. A succinct statement of the points which the author wishes 
to make is often the best guide to the interpretation of his detailed 
statements. 

3080—Ho. 1-1 
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As the work pfi this Office has developed and the editorial staff has 
been increased a division of dnty has been made in accordance with 
the taste and acquirements of the several members of the force. As for 
as i>racticable opportunities have been given for work in special lines. It 
now seems desirable to indicate in the Record the departments of work 
which are especially assigned to individuals and for which they afe 
responsible. It will bo understood that no attempt lias been made to 
show exactly the share of each worker in the preparation of the Itecord, 
but rather to point out the subjects to which individuals arc giving 
their most careful attention. 

It is of course impracticable to give credit for the large amount of 
labor expended in editorial oversight and. painstaking elaboration of 
details. It is hoped that it will be possible in tbe future to make a still 
further division of our work according to special subjects, and that 
each worker will have opportunity to traverse the literature of his 
chosen field. 


On page 6 is a translation of a communication from the pen of Prof. 
Julius Kuhn, director of the Agricultural Institute of the University of 
Halle, Germany, on feeding standards for domestic animals. Coming 
from a recognized authority upon this subject, the article is intrinsically 
one of decided interest. It is made still more valuable by the facts that 
it presents a side of the subject which is too often overlooked by our 
experiment stations and agricultural writers, and that the reasons for 
the views urged are so clearly stated and are so well attested by the 
teachings of chemistry and physiology, the results of feeding experi¬ 
ments, and the experience of practical men. 

It is now about seventeen years since the first detailed explanation 
of the German doctrine of feeding standards and rations for domestic 
animals, which had already become current in that country, was prim tod 
in the English language. The ideas were kindly received on this side 
of the Atlantic and were rapidly promulgated. The feeding standards 
of Wolff came to bo very commonly quoted. Gradually analyses 
of American feeding stuffs accumulated, and as experiment stations 
were introduced and gave more or less attention to experiments iu feed¬ 
ing, tests were made of the digestibility of our feeding stuffs. To¬ 
day we are making use of our own analyses and of the coefficients 
of digestibility as learned by both our own and European experiments. 
To apply them we are using almost exclusively the feeding standards 
of Wolff. 

Of the great good that has come from this there can be no possible 
question, but it is a misfortune that the feeding standards should 
be followed so blindly as they are by many writers, teachers, and 
experimenters in the United States. Indeed the figures for average 
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composition of feeding stuffs and standards for daily rations are often 
used in such a way as to make the science of cattle feeding little more 
than a branch of applied mathematics. 

Prof. Kiihn calls attention to several difficulties in the way of pre¬ 
scribing definite feeding standards for different classes of animals which 
are fed for different purposes. They have to do with the animals, the 
feeding stuffs, and the commercial value of the feeding stuffs and 
the products. 

In the first place different animals of the same class differ greatly in 
their capacity for utilizing food, and even the same animal may require 
different rations under different conditions. Thus different breeds of 
milch cows and different cows of the same breed may vary widely with 
respect to the amounts of food which they can most advantageously 
utilize. The amount appropriate for 1,000 pounds live weight may be 
much greater with a small cow than with a large one. It varies with 
the bodily condition of the animal, whether lean or fat, and with the 
amount of the milk yield. The quantity of food needed depends also 
upon whether, as the milk falls off toward the end of the period of lacta¬ 
tion, the cow is to be fattened for the butcher or is to be agaiu used for 
breeding and milking. In brief, it is impossible to lay down hard and 
fast rules for quantities of food or quantities of nutrients, or for nutri¬ 
tive ratios to apply indiscriminately to different animals under differ¬ 
ent conditions. 

Again, different specimens of any kind of feeding stuff may vary 
widely in chemical composition so that the figures for average compo¬ 
sition may be very far from the truth in a given case. The coefficients 
of digestibility are likewise variable. And even if the quantities of 
actually digestible nutrients in any given instance, as determined by 
either natural or artificial digestion, should be taken as the basis of the 
calculation they might be very far from expressing the nutritive value 
of the materials as they are actually utilized by the animal, because of 
the defects in our present methods of analysis and of classification of 
the nutrients. 

Finally, economical feeding is not simply a matter of fitting the 
nutrients of the food to the physiological demands, but of adjusting the 
kinds and quantities of feeding stuffs to their cost and to the amount 
and market value of the product. 

Prof. Kuhn’s conclusion is that to calculate rations upon a basis of 
the feeding standards and the average composition of the feeding stuffs, 
is irrational and may be very unprofitable. He would, however, by no 
means give up either standards or tables of composition. As regards 
the quantities of nutrients to be fed, he would take into consideration 
the individual needs of each animal and make the quantities of total 
food and of the several nutrients such as will best fit the special demands 
of the animal for sustenance and production. In calculating the 
amounts of feeding stuffs to be used he would not simply use the 
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average figures, but would consider the ranges of variation and the 
composition of the particular materials to be fed. The ideal method 
would be to analyze the feeding stuffs in each case, if this were practi¬ 
cable, but it usually is not. But along with the chemistry and physiol¬ 
ogy of the subject, the skill of the experienced practical feeder is abso¬ 
lutely essential. For the method of 44 individual feeding 77 whieh Prof. 
Ktihn recommends he gives suggestions of no little interest-. 

One matter which Prof. Ktihn rightly insists upon is the distinction 
between the digestible protein, i. e., total digestible nitrogenous sub¬ 
stances, and the digestible actual albuminoids. He also urges with 
justice tha.t the ether extract of the coarse fodders has a much lower 
feeding value than that of the concentrated fodders like oil cakes and 
meals, which consist mostly of the true fats. He insists with like good 
reason that what we call non-nitrogenous extract represents a great 
variety of materials of unknown or doubtful value. 

Chemists clearly apprehend the difficulty with their analyses as 
measures of the nutritive value of feeding stuffs, but the experimenters 
and writers have not always appreciated the full import of the differ¬ 
ences in individuality of animals, nor has the importance of taking into 
account the condition of the individual animal been generally realized. 
We have learned that there is very little use in preparing formulas for 
fertilizers for a given plant to be used on different soils. The reason is 
that soils vary so widely in chemical and physical characters. We are 
gradually coming to understand that the differences between individual 
animals of the same kind if not as large as those between different 
soils, are nevertheless much greater than we formerly supposed. This 
is a fact which must be taken into account both in our experimenting 
and in our practical feeding. 

One point which Prof. Kiilm dwells upon is of especial interest. It 
is that in the feeding of milch cows the rations should be fitted to the 
production expected. Instead of a standard giving certain amounts of 
nutrients per thousand pounds of live weight he proposes to use a basal 
ration, which will be a little more than a maintenance ration, and to 
add to this quantities of nutrients proportionate to the wants of each 
animal and the production expected. 

Feeding standards and tables of composition and digestibility are 
invaluable helps to economical feeding. There is every reason to believe 
that they will be made more and more useful as experimental inquiry 
brings us more and more exact information. But they are only helps. 
They are to be regarded as indications rather than rales. They can 
not take the place of the skill of the experienced practical feeder. In 
Ms treatise on cattle feeding, to which Prof, Kiihn refers and which 
ought to be better known than it is on this side of the Atlantic, the 
~ principle is expressed in the German adage, which is taken as the motto 
of the book: “Dm Auge des Serrn mdstet sem Vieh” (the eye of the 
master fattens his stock). 
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There is another important matter in this connection -which is occa¬ 
sionally referred to in print and is often thought of by chemists and 
experimenters, hut has not yet been fully explained. It is the effect of 
considerable quantities of undigestible material in the food upon the 
nutritive value of the material which is actually digested. Some late 
experiments by Prof. Zuntz in Berlin throw light upon this as they 
make it appear probable that not inconsiderable quantities of the 
potential energy of the digested food are used in providing for the work 
of digestion and the transfer of the undigested material through the 
alimentary canal. In other words, when a coarse fodder, like hay 
or straw, yields a given quantity of actually digestible nutrients to 
the alimentary apparatus it is not really as valuable for feeding as a 
concentrated food which would yield the same quantity of digestible 
nutrients, because so much of the energy is required for the diges¬ 
tion and for the care of the undigested material.* 

This has a direct bearing upon the question of the comparative values 
of the nutrients of different feeding stuffs. The digestible nutrients of 
such coarse feeding stuffs as hay and straw may have less nutritive 
effect than the same quantities of the digestible nutrients in a concen¬ 
trated food like meal, for several reasons. The protein of the coarse 
fodder may contain a larger proportion of non-albuminoid nitrogen; 
the ether extract may have less of the true fats; the non-nitrogenous 
extractives may be of inferior value; and more of the energy of the 
assimilated material may be consumed in providing for digestion and 
for the transport of material through the alimentary canal. 

Another complex and as yet but partly explained phase of the same 
general question is the digestion of cellulose and the fermentation of 
that and other carbohydrates by different animals. It seems that this 
has an important bearing upon the nutritive values of protein and fats 
as well as carbohydrates, though the experimental data at hand do not 
suffice for exact explanations or measurements of the nutritive effects, t 
Of course the value of the coarse foods for their mechanical action is 
often an important matter, but that is a separate phase of the subject. 

* Sen PflUgur’s Arch. gos. Pliysiol., 49 (1891) 44S. 

t Sou Zuntz., loc. cit., p. 477. 
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FEEDING STANDARDS FOR DOMESTIC ANIMALS. 

Prof. Julius KOhn. 

When in the year 1859 Grouven, in his Lectures on Agricultural 
Chemistry, proposed the first feeding standards, in opposition to the 
theory of hay equivalents -which at that time was prevalent, lie inau¬ 
gurated a most significant advance in the theory of animal nutrition. 
Although the compounding of rations for animals with reference to the 
actual amounts of the different nutrients they contain, had been previ¬ 
ously suggested by Haubner and had been successfully carried into 
practice with good results in the feeding of milch cows by a practical 
farmer, Herr von Lingenthal of Gross-Gmelileu in the Province of 
Saxony, Prussia, the credit of having recognized the importance of the 
principle and of having broadened and deepened it and brought it into 
general recognition, belongs to Grouven. All later progress rests on 
this basis. 

In the calculation of the feeding standards proposed by him, Grouven 
took for his basis the total quantities of protein, fat, and carbohydrates 
in feeding stuffs, as indicated by analysis. Later the investigations 
of Henneberg and Stoliman in Weende, showed that these nutrients as 
determined by analysis, were not digested in tbe same proportions from 
different feeding stuffs. For instance, in a series of experiments only 
60 per cent of the total nitrogenous constituents found by analysis in 
meadow hay, 51 per cent of those in clover hay, and as small a proportion 
as 26 per cent of those in wheat straw, was digested. A large number of 
experiments made later at different experiment stations confirmed and 
extended the results obtained at Weende. Henneberg proposed to dis¬ 
tinguish between amounts of the several nutrients found by analysis, 
which he designated as crude, e. g., crude protein, crude fat, etc., and 
the portions which were digestible, and to use only the digestible nutri¬ 
ents in the calculation of feeding rations. Grouven, however, retained 
in the third edition of his work (1872) the standards which he previously 
proposed and which refer to crude nutrients. Wolff, who had given 
up the theory of hay equivalents which he with others had formerly 
followed, constructed new feeding standards based on the amounts of 
digestible nutrients. 

The standards of both Grouven and Wolff have the feature in common, 
that as an aid to the farmer in making np his rations they give abso¬ 
lute, definite figures for the total quantity of the food and of the separate 
nutrients to be fed. They fix these figures once for all and offer them 
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as a norm for the calculation of rations. Thus for a milch cow per 
1,000 pounds live weight, there are to be fed, according to Grouven, 27 
pounds dry substance, 2.74 pounds crude protein, 0.84 pound crude fat, 
and 14.34 pounds carbohydrates, with a nutritive ratio of 1:0; and 
according to Wolff, 24 pounds organic substance, 2.5 pounds digestible 
protein, 0.4 pound digestible fat, and 12.5 pounds digestible nitrogen- 
free extract, with a nutritive ratio of 1:5.4. 

Precisely this characteristic of the feeding standards of Grouven and 
Wolff, namely, the setting up of standards for use in all cases, is, in the 
opinion of the writer, objectionable and misleading to the farmer. Such 
standards lead him to believe that he has a reliable means for a con¬ 
venient and simple calculation of tbe rations for his animals, whereas 
he should be aware that in using them he rests on very uncertain 
ground, and that to use them with success he must take carefully into 
account the existing conditions, especially the quality of the feeding 
stuffs at his disposal, and the capacity of his animals both for utilizing 
food and for production. These factors should bo carefully studied 
and decided for each individual case. How important this is will appear 
from the considerations that follow. 

In the first place Wolff is hardly correct in basing tbe quantity of 
food on the total organic substance instead of on the dry substance. 
The mineral matter besides affecting the quality of the fodder, also 
contains certain ingredients indispensable to tbe animal organism, 
such as phosphoric acid, lime, iron, etc., and are not without effect on 
the digestion. For instance, the epidermal cells of coarse fodder, which 
are rich in silica, promote peristaltic movement of the intestines and 
favor intestinal digestion. The amount of dry matter, as was suggested 
by the investigations of Lingenthal and Grouven, is therefore the only 
measure which can be taken for the total amount of fodder. 

But whether the food be measured by the amount of dry matter or 
by the amount of organic matter, tbe fixing of a definite amount of 
fodder as a standard, applicable in di fferent cases and conditions, is in 
itself erroneous, it is as truly wrong to say that a cow of 1,000 pounds 
live weight requires 27 pounds of dry substance as it is to say that she 
requires 24 pounds of organic substance, for the quantity of food may 
vary greatly from this and the nutrition of the animal still be in every 
respect normal, provided the quantity of food received contains digest¬ 
ible nutrients in the requisite amounts and in suitable proportion. 
Thus, the quantity of dry substance fed to a milch cow per 1,000 pounds 
live weight may vary from 20 to 33.5 pounds and within even wider 
limits. This matter was referred to by the writer in the first edition of 
his book, Die meclmdssigste BrnaJirung des Bindviehes , which appeared 
in 1861. Clearness on this point is of the utmost practical importance, 
for the allowable range in quantity of dry matter referred to above** 
makes it possible to adjust the daily rations of our domestic animals to 
• flit the quantities^ of fodder harvested and at the feeder’s disposal at 
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different seasons of tlie year. So long as frequent and abrupt changes 
in the amount of dry matter are avoided, larger amounts of dry mat¬ 
ter may be fed when tlie crops of coarse (odder are abundant and 
smaller amounts when the harvests are short, without any disadvan¬ 
tage. It will not do to increase the quantity of coarse fodder as much 
in the case of animals which have been raised on more concentrated 
food, as in the case of those which have been accustomed to a more 
bulky fodder, but even with the latter there is great latitude for varia¬ 
tion in the quantity of dry substance. The nearer the lower limit is 
approached the more important it becomes that a liberal amount of 
the dry substance be given in the form of coarse fodder, as has pre¬ 
viously been remarked by the writer.* 

For more than a quarter of a century the writer has, in the successive 
editions of tlie work referred to, protested that it is not wise to pre¬ 
scribe definite quantities of the several food ingredients as norms to 
apply to all cases in the feeding* of domestic animals kept for different 
purposes. For the individual nutrients, as for the total amount of 
food, it is essential to determine the amount for each individual case, 
and in doing this the particular conditions should be considered. 

As regards the nitrogenous materials, it is, in the writer’s judgment, 
to he regretted that Wolff, even in his most recent standards, published 
in Mentzel and von Lengerke’s Kalender (1892, i, p. 112), makes no 
distinction between digestible albuminoids and the amide compounds, 
but classes the two together. It can be no longer doubted that the 
amide compounds are inferior to the albuminoids in nutritive effect, 
that they can only serve as albuminoid eonservers like the carbohy¬ 
drates, and that furthermore the non-albuminoid protein includes com¬ 
pounds, often in considerable quantities, which do not exert this con¬ 
serving action and whose value in nutrition is very doubtful. These 
non-albuminoid bodies occur iu beets used for feeding. In his tables 
of composition of feeding stuffs t Wolff gives the entire amount of pro¬ 
tein present in beets (1.1 per cent) as digestible and estimates it at the 
same price as the albuminoids, although he assumes that on an average 
about 50.5 per cent of the total nitrogen in beets is in the form of non¬ 
albuminoid protein. In the ninth edition of Die mmkmlmigste Hr - 
nahrung des Rindviehes, which appeared in 1887, and also in the tenth 
edition, issued last year, the writer separated the non-albuminoid com¬ 
pounds from the soluble nitrogenous compounds in the calculation of 
rations, taking only the digestible actual albuminoids into account for 
protein and placing the non-albuminoid protein with the nitrogen-free 
extract because it resembles the bodies of that class most nearly in its 
functions. 

Again, whether the digestible albuminoids only or the total digestible 
9 nitrogenous constituents be taken into account in the calculation of 

*Die zweckmassigste Erniihrung des Rindviehes, tenth edition, 1891, p, 85, 

t Mentzel u. v. Lengerke's Landw. Kalender, 1892, x, p. 197. 
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rations, it is incorrect to set up a fixed standard for milcli cows of 2.74 
pounds of crude protein per 1,000 pounds live weight as Grouven did, 
or of 2.5 pounds of digestible protein (actual albuminoids and amides) 
as Wold* does, for even the same cow should not be fed alike at all 
times, unless indeed she is to be fattened during the period of lactation, 
A cow of a higher productive capacity must on the average have more 
protein than one of a lower capacity. However, even the former should 
not receive the same quantity of protein in her daily ration at all times ? 
but the amount should be adapted to the production. A cow of high 
productive capacity will, during the period of her largest milk produc¬ 
tion, require more than 2.5 pounds of digestible protein, including 
amide compounds (total nitrogenous nutrients), per 1,000 pounds live 
weight per day. Indeed as high as 2.8 pounds and even more may be 
wanted. From the middle of the period of lactation the quantity should 
be gradually diminished; at the time of the falling off of the quantity 
of milk and approaching dryness, and during the time when she gives 
no milk, 2.2 and finally 2 pounds of digestible protein per day will 
prove fully sufficient even though the cow be with calf. Were we to give 
a cow as large amounts of food when she was dry and pregnant as when 
she was in full flow of milk, she would not only be maintained in good, 
thrifty condition, with plump form and smooth hair, but would rapidly 
lay on fat. Fat cows produce smaller calves and in the beginning of 
lactation produce less milk than those which have been fed well but 
not too richly, and which have consequently not been able to grow fat 
but are in a good medium condition. If, as should always be done, the 
amides be separated from the actual albuminoids, then 2.4 pounds of 
digestible albuminoids per 1,000 pounds live weight will be sufficient for 
a cow of very good productive capacity, and it will only be necessary to 
exceed this for a time in the case of unusually productive animals. The 
quantity of digestible actual albuminoids can, as the end of the period 
of lactation approaches, be gradually diminished to 1.8 pounds, or with 
less productive cows even to 1.5 pounds per 1,000 pounds live weight. 

There is still another aspect of this question to be mentioned. The 
most productive cows can make advantageous use of increasing quan¬ 
tities of albuminoids only up to certain limits. The last effective addi¬ 
tions will have a relatively smaller effect on the secretion of milk than 
the previous ones. In an experiment made at Mockern with a ration 
which was in practical use for milch cows but not especially rich in pro¬ 
tein, an addition of 1 pound of rape cake per head daily increased the 
production of milk 1.5 pounds per cow; a further addition of a second 
pound of rape cake increased the yield of milk another pound, a third 
one half a pound, and a fourth pound was totally without effect on the 
flow of milk. The effect of the increase of the rape cake is attrib¬ 
utable solely to the protein it contained, as the ration contained suffi¬ 
cient nitrogen-free extract from the beginning. The effect diminished 
with the amount ojf rape cake added until it became nil. To illustrate 
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the actual profit from this increase in albuminoids, suppose that the 
price of rape cake had been high and the prices of milk and butter 
low, then the financial result from the last pound of rape cake added 
which increased the milk yield, even when the increased value of the 
manure Is taken into account, would be too small lo justify its addition 
in practice. It would be unprofitable in this ease to add all the pro¬ 
tein which the cow would respond to in her milk yield. On the other 
hand, if the prices of concentrated nitrogenous feeding* stuffs were low 
and milk could he disposed of at an unusually high price, it might be 
advisable and economical to add protein to the food as long as it had 
any perceptible effect upon the flow of milk. The decision as to the 
amount of protein to he fed in the ration of milch cows will depend 
therefore upon the state of the market with reference to concentrated 
feeding stuffs and dairy products. 

A fixed standard for the amount of crude or of digestible fat is like¬ 
wise inadmissible, whether it be for milch cows or for animals kept for 
other purposes. The substances dissolved by ether from different feed¬ 
ing stuffs are by no means equal in nutritive value, whether that value 
is estimated by analyses or by digestion experiments. The digestible 
ether extract of coarse fodders has a much lower nutritive value than 
the true oils of seeds and oil cake. For this reason it is advisable,, 
within a certain range, to allow a more liberal amount of fat in a ration 
which contains much coarse fodder than in one which contains a sma ller 
proportion of coarse fodder but more concentrated feeding stuff’s. The 
supply of digestible ether extract may also he diminished in a ration 
which supplies considerable amounts of easily soluble carbohydrates, 
such as sugar or starch. 

With the nitrogen-free extract the case is similar. Here likewise it 
is not admissible to fix upon a single number as a standard applicable 
to all cases. The constituents included in this group have a very vari¬ 
able constitution in different feeding stuffs. Some are of even question¬ 
able nutritive value at best, and to count them all as equivalent to 
starch or sugar is far from correct. The greater the proportion of 
easily assimilable carbohydrates in the nitrogen-free extract of a ra¬ 
tion, the nearer, within certain limits, may the total amount of food 
approach the lower limit, and vice versa. 

In determining the amount of so-called nitrogen-free extract to be 
fed, the size of the animal is to be taken into consideration. Smaller 
animals, which have a relatively large body surface exposed in propor¬ 
tion to their weight and which consequently lose more heat by radiation, 
require a somewhat larger quantity of nutrients and especially of nitro¬ 
gen-free substance per 1,000 pounds live weight. 

If the quantities of digestible actual albuminoids, fat, and nitrogen- 
firee extract to be fed are to be determined by the conditions in each 
Individual case, then it follows that the so-called nutritive ratio, the 
ratio of the protein to the nitrogen-free constituent® of the ration, can 
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not be fixed for all cases. Hence it is incorrect to attempt to estab¬ 
lish an invariable nutritive ratio for any special purpose, as for in¬ 
stance a ratio of 1:5.4 (Wolff) for tlie production of milk, to apply 
to all cases. The nutritive ratios, like the quantities of nutrients, may 
vary within wide limits. 

“Viewing the above considerations in their various bearings, the only 
conclusion to be reached is that in feeding animals for whatever pur¬ 
pose individual feeding is indispensable. That is to say, the require¬ 
ments of each animal ought to be carefully considered and so far as 
practicable the supply of nutrients in the daily ration should be ad¬ 
justed so as to fit its individual needs. This principle applies to every 
branch of stock feeding, and especially to the feeding of cows for milk. 
How this individual feeding may be practically carried out without 
difficulty is indicated in the following extract from the explanation of 
this subject in the tenth edition of Die zweckmdssigste Mrnahrung des 
Bindviehes (p. 293). 

For milch cows it is advisable first of all to determine the quantity 
of nutrients which represents the minimum requirements per 1,000 
pounds live weight of the animals; that is, the quantity which covers 
the needs of the cows which are dry or nearly dry, and which while 
producing little or no milk are usually more or less advanced with calf. 
This minimum amount may be designated as the basal ration . It will 
naturally be more liberal for breeds of high productive capacity and 
those which keep up their milk yield well in the latter part of the 
lactation period and only go dry a short time, than for those of inferior 
milking qualities. For the latter the basal ration need not contain 
more than from 1.5 to 1.7 pounds of digestible actual albuminoids per 
1,000 pounds live weight, while with the former up to 1.8 pounds, and 
withbreedsof exceptionally high capacity even more will be needed. The 
same considerations will enter into account in determining the amounts 
of fat and non-nitrogenous substances for the basal ration. Amounts 
ranging from the minimum to a medium amount are to be recommended. 
In addition to this basal ration each cow should receive as much con¬ 
centrated food as she will yield profitable returns for. The cow of the 
highest productive capacity will naturally need a larger quantity of 
nutrients, commensurate with her large production of milk. But the 
amount of nutrients in the daily ration of one and the same cow should 
also vary as her milk production varies, being greatest early in the milk¬ 
ing period when she is producing the most milk, and gradually decreas¬ 
ing with the advance of the period, until as she becomes dry the con¬ 
centrated food is discontinued altogether and the basal ration alone is 
fed. While this means of feeding of course requires attention, it in¬ 
sures the greatest possible profit from the animals, and results in the 
highest development of the milking qualities of the herd, which being 
transmitted by heredity, effects a continual improvement of the $toek. 
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To feed an animal highly during the most productive part of lacta¬ 
tion pays well, but to feed the entire herd equally well, without regard 
to individual production, can prove remunerative only when in addi¬ 
tion to yielding milk the cows are to be fattened. Otherwise such 
feeding results in great waste of food, is not infrequently the eanse^of 
the low profits in dairying, and makes tin* barnyard manure expensive. 

The system of individual feeding is most easily carried out in prac¬ 
tice when each animal has its own separate manger. In the construc¬ 
tion of new cow stables this arrangement is very strongly recommended 
no matter how large the herd may he. At each feeding the extra 
quantity of concentrated food can then be mixed dry with the chopped 
fodder in the manger. Where long, continuous mangers, without pat'- 
titions, are used, the basal ration tor each animal, which is the same for 
all, may be placed in the manger and the additions of concentrated 
food given twice daily in the watering pails. Or the cows may be 
grouped according to their productiveness and the stage of the milk¬ 
ing period which they are in and those of each group fed together. 
The rations for each group are then mixed together in the right pro¬ 
portions and fed in long mangers to the cows of that group. Cows 
which give an extraordinary yield of milk and hence are to have richer 
food than that given any single group, can then be given the extra 
amounts of concentrated food in watering pails. 

Eegarding the choice of concentrated feeding stuffs for supplement¬ 
ing the basal ration, it is advisable to use such as will increase not 
only the protein in the ration, but also the other nutrients proportion¬ 
ately. For this reason it is advisable to use either single feeding stuffs or 
mixtures of two which are equally rich in easily digested protein, fat, 
and carbohydrates. At the same time foods which are known to have 
a specific action in promoting the secretion of milk should have the 
, preference, so far as the prices will permit. 

Another important consideration in the calculation of rations is the 
variability in composition of feeding stuffs. The average pen 1 ,outage 
of crude nutrients given by Grouven, and the average calculated per¬ 
centages of digestible ingredients given by Wolff, furnish questionable 
data for the calculation of rations. Where the feeding stuffs can be 
analyzed at an experiment station the determination of their actual 
composition byanalysisishighlyrecommended$ but itoften happens that 
this is impracticable, and in any ease only the more important foods 
will be analyzed, so that the feeder is frequently left more or less to 
his own judgment as to the quality of the material he feeds. In that 
ease it is better for him to consider the quality of the material and 
estimate its probable feeding value by means of tables showing the 
range of variation in composition than to rely exclusively on calculated 
averages. Considering a knowledge of the maximum and minimum 
proportions of ingredients found in feeding stuffs to be of value for 
such estimates, the writer has given them, together with the averages, 
in a table in his book on feeding, referred to above, since 1864. For 
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a further consideration of this matter reference is made to pages 134-147 
and 363 of the tenth edition of the work. 

In the opinion of the writer the calculation of the money value of 
feeding stuffs according to the composition is decidedly questionable. 
The results are misleading, and from the manner in which they are 
derived, wholly unreliable. 

In conclusion it may be added that such practical experiments in 
feeding as have recently been carried out under the direction of exper¬ 
iment stations can do much to advance the interests of farmers, but 
the too wide application of the results thus obtained is to he guarded 
against. On many farms in the Province of Saxony, Prussia, no atten¬ 
tion is paid to stock-raising, but cows are kept for their milk alone, axtd 
as soon as the milk falls off so that they become unprofitable they are 
sold to the butcher and replaced by rrew cows purchased from outside. 
The object in such practice as this is to feed so as to obtain the largest 
yield and at the same time to prepare the cows ultimately for beef. The 
rations rich in nutrients and especially in protein which have been 
found advantageous for this double production of milk and beef, while 
they may be applicable to other sections where the same general prac¬ 
tice is followed, are not suitable where breeding is practiced instead of 
fattening for beef. In the latter case the rich rations would induce 
fattening, which instead of being an advantage would he positively 
detrimental to the object for which the animals were kept. 
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A. C. Tjruk, I£(tit or. 

The acquisition of atmospheric nitrogen by growing plants, 0. 

JD. Woods ( Gonnmtimt Storm Sta. Report for IS!). I, p]>. 17-SS). 

Synopsis .—Experiments are reported with scarlet clover, beans, vetch, and oowpoas 
grown in sand watered with nutritive solid ions with and without nitrogen, All 
the j)lants grown without nitrates and most < if those grown with nitrates gained 
nitrogen, which must, have coinc from the air. Only whero root tubercles were 
developed was there any considerable gain in nitrogen. 

In continuation of experiments on this subject, reported in Bulletin 
Ho- 5 and the Annual Reports of the Station for 1880 and 3800 (E, S. 
R., vol. i, p. 194; n, p. 390; and m, p. 374), experiments were made in 
1891 with scarlet clover, small white “pea” beans, vetch, and cowpeus* 
These were grown in prepared sea sand and watered with nutriti ve solu¬ 
tions as previously described, some cultures being grown in unglared 
earthen pots and others in glass pots, both with and without nitrogenous 
manuring. The results are fully tabulated and discussed. The follow¬ 
ing summary is from the report: 

The result of fifty experiments with plants grown in sea sand, all of which were 
supplied with minerals needed for their development and twenty-two of which were 
in addition provided with small amounts of nitrogen in the form of nitrates, are 
given in the table which follows: 

Summary of results. 



! 

i 

Number 

Nitrogen 
supplied 
in seed 
and nu¬ 
tritive 
solution. 

(lain (or loss) of nitro¬ 
gen. 


of experi¬ 
ments. 

Mini¬ 

mum. 

Maxi¬ 

mum. 

Aver- 

ago. 

Without nitrogen in nutritive solution. 


Mg. 

Mg. 

Mg. 

Mg. 

Scarlet clover. 

18 

3-6 

8 

61 

37 

Scarlet clover .... 

G 

' 3-6 

(5 

47 

22 

24 

Vetch.. 

4 

8-0 

4 

16 

With nitrogen in nutritive solution. 






Scarlet clover... 

6 

41-44 

-7 

46 

21 

“Pea” beans.... 

3 

62 

-5 

80 

10 

Vetch... 

6 i 

40 

18 

81 

46 

Cowpeas.... 

7 

48-40 

■. i,„., 

| -12 

120 

n 


14 
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It will W noticed that all of ihe plants grown without addition of nitrates gained 
in nitrogen. Three of the plants supplied with nil rates indicate a loss, while the 
other nineteen gained nitrogen in varying amounts. 
t Ah appears from the results in the a,hove table and from those given in previous 
reports of experimenta hew*, the following species of plants have been found to cither 
provide themselves with nitrogen where none was supplied except that In the seed, 
or togain nitrogen in excess of that supplied in seed and nutritive solution: Peas, 
eowpeas. beaus, vetch, alfalfa, and scarlet clover. 

All the legumes and no other plants with which satisfactory trials have been made, 
have proved capable of acquiring large quantities of nitrogen from the air. The gain 
has occurred where root tubercles wore developed, and without them there has been 
no gain of any account. 

Influence of copper compounds in soils upon vegetation (New 
York State Btu. Bill, No. It, n. ser., Apr., 18!)2, pp. 35—13, plates 3). 

jSyHopxk,~-\ preliminary report cm pot experiments with peas, tomatoes, and wheat, 
grown in soils containing 2 and 5 per cent (by weight) of copper sulphate and 
in untreated soils. As a rule more seeds germinated in the treated soil, hut the 
plants were not vigorous and had comparatively small root systems. Analyses 
of tomato and pea plants showed the presence of small quantities of copper in 
those grown in the treated soil. 

In ono set of oxpurimonts sends of pens, tomatoes, and wheat were sown 
in soil containing 5 per rent (by weight) of copper sulphate and in 
untreated soil. In each ease more seeds germinated in the, treated 
than in the untreated soil. The percentage of difference was 17 for 
peas, 22 for tomatoes, and 12 for wheat. The average length of time re* 
qnired for germination in the untreated soil was 55 per cent less with 
peas, 11 with tomatoes, and 50 with wheat. Tomatoes germinated in 
the treated soil and transplanted into untreated soil grew vigorously, 
while the plants left in the treated soil made scarcely any growth. 

In another set of experiments seeds of peas, tomatoes, ami wheat 
were sown in soil containing 2 per cent of copper sulphate. In the 
treated soil 2 per cent more of peas and 6 of tomatoes hut 17 per cent 
less of wheat germinated than in the untreated soil. There was little 
difference in the time required for germination in the two soils. 

The foliage of all plants grown in the 2 per cent soil mixture was of deeper green 
than that of the chock plants. The foliage of plants grown, in the 5 per cent soil 
mixture also showed a marked difference in color from the check plants grown in 
untreated soil, and had even a deeper green color than the 2 per cent plants* On 
the average the leaves were smaller with plants grown in the copper sous than leaves 
of the cheek plants. * * * 

Peas grown in the 2 per cent soil mixture seemed to be more vigorous for the first 
lew weeks than the check plants grown in untreated soil; they also came to maturity 
earlier, but finally showed a dwarfed appearance and the yield was less than with 
the check plants. In the 5 per cent soil mixture the peas grew very slowly, did not 
ripen any earlier than the check peas, and gave a remarkably insignificant yield 
both of vine and peas. * * * Plants grown in the copper sulphate soil mixtures 
were remarkable for the meager development of their root systems. Indeed in some 
cases they seemed to have hardly any roots—just a few short stubs, When plants 
grown in the copper soils were removed or thinned out it was discovered that they 
, had, a very loose hold on the soil and were easily pulled out by the roots, while the 
plants growing in check soils had a linn hold on the ground and were frequently 
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brokenoff at the top of the ground in the effort to pnllthm up b.vthn roots. « • * 
[The tops of tomato plants grown in the trratix! ("> per rent') sml, when tasted by 
chemical analysis, showed] in the air-driml substance O.OtiOK per cent of copper,' 
equivalent to 0.2396 por cent of crystallized copper sulphate. In the check plants no 
copper was found. Othor analyses made are reserved from publication at present 
t.iU other investigations now in progress are completed. It may be noted, however, 
that analysis of peas showed the presence of copper both in the vines and in .the 
seeds. 


METEOROLOGY—WATER. 

Meteorological observations in Connecticut, 1891, K. A. Bailey 
(Connecticut Storrs Sta. Report for 1891, pp. li-lti). —Brief notes on the 
weather; a summary of the rainfall at twenty localities in the State 
during the six months ending October 31, 1801; and a summitry of the 
observations at the station for each month of 1801. The yearly summary 
is as follows: Pressure (inches).—Maximum t>2.1, minimum 20.14, mean 
30.05. Air temperature (degrees F.).—Maximum 02.1, minimum 0.0, 
mean 47.0. Humidity, —Mean relative humidity 77,1, Rrecipitalien, — 
Total (inches) 51.61, number of days on which rain fell, 120. Weather, — 
Number of clear days 142, number of fair days 109, number of cloudy 
days 114. Wind (miles).—Total movement 0,603, maximum velocity 
55. 

Meteorological record (Maryland Sta. Report for 1891,pp.439-439 ).— 
A tabulated record of temperature and rainfall for 1891. The yearly 
summary is as follows: Air temperature (degrees F.).—Maximum 04.5, 
August 10; minimum 13, February 5; mean 54.3; mean maximum 
65; mean minimum 45.3; mean daily range 19.7. Precipitation, —Total 
(inches) 50.55, number of rainy days 128. 

Meteorological record (Massachusetts State Sta, Report for 1891, 
pp. 340-343 ).—Monthly meteorological summary for the year 1891. 

Meteorological observations, O. D. Warner (Massachusetts Match 
Sta.Met. Bui. Ho. 41, May, 1893, pp. 4). —A daily and monthly summary of 
observations for May at the meteorological observatory of the station. 

Meteorological summary for North Carolina, March, 1892, II. 
B. Battle and C.F.Yow Herrmann (Worth Carolina Sta. Bui. Wo. 83a, 
Apr. 37,1893, pp. iff).—Notes on the weather, monthly summary, and 
tabulated daily records of meteorological observations by the North 
Carolina weather service, cooperating with the United States Weather 
Bureau. The bulletin is illustrated with a map of North Carolina 
showiHg the isothermal lines and the total precipitation at the stations 
in different parts of the State. 

Analyses of well waters (Massachusetts State Sta. Report for 1891 , 
pp. 301, 303). —Tabulated analyses of 68 samples of well water from 
different parts of the State, 
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Soil investigations; M. Whitney (Maryland 8ta. Report for 1894, pp. 
249-296). 

Synopsis.—k. preliminary report on investigations by the station, in cooperation 
with the IT. S. Department of Agriculture and Johns Hopkins University. The work 
has been on. the physical structure of the soil and its relation to the circulation of 
soi 1 water and the physical effect of fertilizers on soils as related to crop production. 
The subjects treated in the report are as follows: (1) Circulation of water in the 
soil; (2) effect of fertilizers on the texture of the soil; (3) volume of empty 
space in soils; (4) relation of geology to agriculture; (5) soil types; (6) mechan¬ 
ical analysis of the type soils; (7) approximate number of grains per gram of 
soil; (8) approximate extent of surface area per cubic foot of soil; (9) cir¬ 
culation of water in these type soils; (10) improvement of soils. An attempt is 
made to classify the soils of Maryland on the basis of their geological origin 
and agricultural value. The effect of fertilizers in changing the texture of soils 
and the rate of circulation of water in soils is discussed, and their importance 
in producing a physical condition of the soil which promotes the growth of the 
plant is urged. 

The circulation of water in the soil (pp. 253-257).—The movement of 
water in the soil is due to gravity and to surface tension. The nature 
of these forces and the methods of their action are explained* 

Gravity tends to pull the water downward and acts with a constant force per unit 
mass of water. Surface tension, or the contracting power of any exposed water sur¬ 
face, may move the water in any direction within the soil according to circumstances. 
It may act, therefore, with, gravity to pull the water down, or against gravity to pull 
it up. * * * 

By numerous careful and verified experiments we have found that fertilizers change 
this surface tension and modify the contracting power of the free surface of water to 
a remarkable degree, and so modify the power which moves water from place to place 
in the soil. 

The following table gives the surface tension of a solution in water of several of 
the ordinary fertilizing materials. This list is not complete and the solutions used 
were of any convenient strength. The results are preliminary to give material for 
more thorough and detailed investigation. The surface tension is expressed in gram- 
meters per square meter, that is, on a square meter of liquid surface there is suffi¬ 
cient energy to raise so many grams to the height of one meter. 

The surface tension of various solutions , 


[Gram-meters per square meter.) 


Solution of— 

Specific 

gravity. 

Num¬ 

ber.* 

Mean. 

Highest. 

Lowest. 

Sait.,.,......;. 

1.070 

6 

7,975 

8.126 

7.796 

7,805 

Train** ........... 

1.053 
1.000 
1. GQQ 

6 

7.900 

7.993 


4 

7.696 

7.750 

7.923 

7.074 

7.806 

Water -i ..-___-_........_*_ 

IS 

7.60S 

Acid phosphate... 

1.005 

4 

7.656 

7.SOO 

7*563 

Plaster........ 

1.000 
1.000 
0,960 
1.020 

9 

7.638 

7.089 

7.780 

7,678 

Soil extract.... 

5 

7,166 

6,9# 

1.326 

Ammonia.... 

6 

6.869 

6,615 

6,950 

Urine...... 

10 

6,740 

6,471 



* Of measurements from which the mean is taken. 
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The soil extract was made by shaking up a little soil with just sufficient water to 
cover it. The water was afterwards filtered off and used for the determination. It 
will he seen from the table that this contact with the soil reduced the surface ten¬ 
sion of water very considerably. There is little doubt that the surface tension of 
soil moisture is very low, much lower than that of pure water. Salt and kainit, on 
the other band, increase the surface tension of water very considerably and raise it 
far above that of the soil extract. This probably explains the fact, which has 
been often commented on, that an application of salt or kainit tends to keep the 
soil more moist. This has often been remarked in connection with the application 
to a clover sod. By increasing the surface tension of the soil moisture they increase 
the power the soil has of drawing water up from below in a dry season. 

Ammonia and urine lowered the surface tension of water considerably below that 
of the soil extract and far below that of pure water. This probably also explains 
a matter of common observation, that the injudicious use of excessive quantities of 
organic matter is liable to “burn out” a soil in a dry season, because by reducing 
tbe surface tension water can less readily he drawn up from below. 

This opens up a field of investigation on the determination of the surface tension 
of the moisture in various soils and a more extensive and more systematic study of 
the effect of various fertilizing materials on the surface tension of water and soil 
extract, and it opens up a wide field in its application to practical agriculture and 
the use of mannres and fertilizers. 

This effect of fertilizing material in changing the surface tension of a liquid and 
thereby changing the force or power which moves water from place to place in the 
soil, is only a first effect, as the continued nse of these fertilizing materials may 
change the texture of the soil itself and the relation of the soil to the circulation 
of water. 

The effect of fertilizers on the texture of the soil (pp. 257-259). 

Surface tension may be expressed in another way. The potential of a single water 
particle is the force which would be required to pull it away from the surrounding 
water particles and remove it beyond their sphere of attraction. For simplicity 
it may be described as the total force of attraction between a single particle and all 
other particles which surround it. With this definition it will he seen that the 
potential of a particle on an exposed surface of water is only one half of the poten¬ 
tial in the interior of the mass, as half of the particles which formerly surrounded 
and attracted it were removed when the other exposed surface of water was sepa¬ 
rated from it. A particle on an exposed surface of water, being under a low poten¬ 
tial, will therefore tend to move in toward the center of the mass whore the 
potential, u e. ? the total attraction, is greater, and the surface will tend to contract 
ao as to leave the fewest possible number of particles on the surface. 

If instead of air there is a solid substance in contact with the water the potential 
will be greater than on an exposed surface of the liquid, for the much greater num¬ 
ber of solid particles will have a greater attraction for the water particle than the 
air particles had. They may have so great an attraction that the liquid particle 
on this surface, separating the solid and liquid, may be under greater potential 
than prevails in the interior of the liquid mass. Then the surface will tend to 
expand as much as possible, for the particles in the interior of the mass of liquid 
will try to get out onto the surface. This is the reverse of surface tension. It is 
surface pressure which may exist on a surface separating a solid aud liquid. 

If two small grains of clay suspended in water come close together they may he 
attracted to each other or not, according to the potential of the water particles on 
the surface of the clay. If the potential of the surface particle of water is less than 
of a particle in the interior of the mass of liquid, there will be surface tension, and 
the two grains will come together and be held with some force, as their close contact 
will diminish the number of surface particles in the liquid. If on the other hand 
the potential of the particle on the surface of the liquid is greater than the potential ' 
of a particle in the interior of the liquid mass, the surlace will tend to enlarge, and 
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the grains of clay will not come close together, as their close contact will diminish 
the number of surface particles in the liquid around them. 

The volume of empty space in soils (pp. 259-261 ).— u There is on tlie 
average about 50 per cent by volume of empty space in the soil. The 
amount in the soil proper will vary with the stage and state of culti¬ 
vation, but the empty space in the undisturbed subsoil will remain fairly 
constant.” 

Determinations of the amount of space in Maryland soils were not 
made by the author, but he gives the per cent by volume of space in a 
number of South Carolina subsoils, as determined by him in their 
natural positions in the field. Of these, the six sandy subsoils averaged 
45.43 per cent of space and the nine clay subsoils 55.55 per cent. 

The relation of geology to agriculture (pp. 261-264).—General state¬ 
ments regarding the geological formations in Maryland, bringing out 
the fact that u the texture or the relative amount of sand and clay con¬ 
tained in the soil resulting from the disintegration of rocks will depend 
upon the kind of rock, that is, upon the minerals of which it is com¬ 
posed.” 

A thorough, and detailed geological map of the State should answer for a soil map. 
Any one familiar with the texture of the soil, or kind of soil formed hy the disinte¬ 
gration of granite, gabbro, and the different kinds of limestones, sandstones, and 
shales, should he able to tell by a glance at the map the position and area of each 
kind of soil. Each color on the map would represent a soil formation of a certain 
texture, in which the conditions of moisture under our prevailing climatic condi¬ 
tions would he best adapted to a certain crop. 

Soil types (pp. 264-276).—For the purpose of determining the gen¬ 
eral characteristics of the soils of the State as indicated hy their origin, 
and agricultural value, a large number of samples of soils and subsoils 
were collected in different parts of Maryland. 

These samples have been arranged in groups according to their agricultural value 
and their geological origin, and equal weights of the samples in each group have 
been mixed together, forming a composite sample representing the type of the soil 
formation. We have in this way classified the soils of all the principal agricul¬ 
tural regions of the State, and they are represented hy comparatively very few type 
samples, as shown in the following table, in which the formations are not given in 
the order of their geological origin hut according to their agricultural importance 
and distribution. 


Soil types. 

Sample 

Ho. 

Agricultural use. 

Ho. of 
locali¬ 
ties. 

Geological formation. 

278 

Pine barrens. 

*2 

La Fayette. 

283-4 

Market truck. 

0-8 

Boeene. 

285-6 

Tobacco. 

9-9 

Xeocene. 

279-80 

Wheat.-.?... 

7-14 

Heocene. 

277-8 

Wheat soil of river terraces.. 

5-5 

Columbian terrace. 


Barren clay hills ..... 


Potomac. 


Grass and wheat... 


Trenton chasy limestone. 

287-8 , 


2-4 

Helderberg limestone. 

238 


1 

Catskill. 

281-2 


4-5 

Triassicred sandstone. 

290 

Mountain pasture... 

U 

Oriskany. 

289 

Poor mountain pasture... 

6 

'Chemung, Hamilton, Niagara, Clinton. 


* Where a double number is given the first number refers to the sample of soil and the second 
number to the subsoil. Where a single number is given for a type there is no perceptible difference 
between the soil and subsoil in the localities visited. 
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Details are given regarding the location, texture, and agricultural 
value of these types of soil. There are also descriptions of the individ¬ 
ual samples of soils and subsoils used to make up the type samples. 

Mechanical analysis of the type soils (pp. 276,277),—The grains in the 
type soils of different kinds were divided into groups by size and the 
approximate number of grains in a given amount of each group was 
calculated. “The separations were made substantially after Johnson 
and Osborn’s c beaker method.’ We have taken 0.0001 mm. as the 
lowest limit of size of the grains of clay, based on many measurements 
we have made. The clay group has relatively wide limits (0.005-0.0001 
mm.), but we have not attempted a further separation than this. A 
millimeter is equivalent to about one twenty-fifth of an inch, so that 
the smallest grains of clay are about zrho or 0.0000039 inch in di¬ 
ameter.” 

The results of analyses of subsoils of the five formations in southern 
Maryland are given in the following table: 


Mechanical analysis of type subsoils. 


Diameter 

(mm). 

Conventional names. 

276. 

284. 

286. 

290. 

280. 

278. 

282. 

238. 

289. 

288. 

tri 

1 

% 

4 

e 

a 

6 

O 

O 

CJ 

1 

■s 

A 

0.64 
0. 81 
3.50 
23.97 
34.76 
10.03! 
3.03 
20. 30 

if 

& 

** « 
a 

gg 

3 

d 

g 

e« 

§ 

53 

•g 

» 

C3 

1 

m 

. 

b « 
a a 

II 

2 S 

3 S 

2-1 

1-0.5 

0.5-0.25 

0.25-0.1 

0.1-0.05 
0.05-0.01 
0.01-0.005 | 
0.005-0.0001! 

Gravel. 

Coarse sand. 

Medium sand. 

Fine sand. 

Very line sand. 

Silt.. 

Fine silt. 

Clay. 

4.87* 
9.15 
38.37 
33.28 
3.52 
3.47 
1.55 
3.75 

0.68 
2.89 
21.85 
25. 82 
18. 38 
0.48 
. 3. 37 
15. 30 

1.36 
2.13 
7.78! 
10.57 
19. 83 
25.41 
4. 52 
17.93 

0.0 
0.42 
1.81 
8.59 
32.06 
23.65 
0.77 
22.85 

1.60 
1.51 
4.15 
4,84 
8.54 
44.92 
5.78 
25.85 

0.00 
0.23 
3.29 
4.03 
11.57 
38.97! 
8.84 
32.70 

0.00 
0.11 

0.42 
2.63 
11. 35 
40.23 
10.90 
33.32 

0.05 
0.16 
0.80 
2.01 
6.70 
31.63 
14.24 
39.36 

1.34t 
0.33 
3.08 
1.02 

6.94 
29.05 
13.03 
43.44 

Organic matter, water, loas. 

07.06 

97.77 

95.55 

97.04 

95.85 

97.39 

97.63 

98.96 

"olol 

94.33 

2.04 

~!7ii 

4.45 

"2.90 

4.15 

2.81 

T37 

'“’hoi 

“Too 

T,W 


* This includes 1.81 per cent coarser than 2 mm, 
1 TJbis includes 0.82 per cent coarser than 2 mm. 


Approximate number of grains per gram of soil (pp. 277-280).—From 
tie results in the foregoing table the approximate number of grains ot 
sand and clay in one gram of the subsoils was calculated. It was 
found that the number of grains in the silt and clay groups so far 
exceeded those in the other groups combined that “they, and especially 
the clay, actually determine the extent of subdivision of empty space 
in the soil.” 


Approximate number of grains in one gram of subsoil. 


276. Pine "barrens 

281. Track. 

286. Tobacco.. 

290. Oriskany_ 

280. Wheat. 

278. River terrace 


3,692,000,000 
6,868,000,000 
8,258,000,000 
9,154,000,000 
10,358,000,000 
11,684,000,000 
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282. Triassic red sandstone... 14,736,000,000 

238. Catskill. 14,839, 000,000 

289. Sliales (Hamilton, etc.). 18,295,000,000 

288. Helderberg limestone. 19,638, 000,000 

-Trenton cliazy limestone.*. 24,653,000,000 


From the mechanical analysis of the samples which were used to make up these 
type samples and perhaps of a large number of other soils of known agricultural 
value, it should he possible to determine the smallest and the largest number of 
grains per gram of soil where these different crops could he successfully grown. 
For example, no crop can he successfully grown except under highly artificial con¬ 
ditions of manuring with organic matter or by irrigation, on a soil having so few 
as 1,700,000,000 grains per gram. Good market truck is grown on a soil having 
6,800,000,000 grains. Now what is the limit between these two figures where the 
soil becomes too light for market truck? Good wheat is grown on a soil having 
10 ,000,000,000 grains per gram, and this must he near the limit of profitable wheat 
production, for 8,000,000,000 grains per gram gives a soil rather too light for wheat, 
but well suited to tobacco. A soil having 10,000,000,000 grains per gram is too light 
for grass, which thrives on a limestone soil having 24,000,000,000. Our type soils 
should therefore show the range for the profitable production of a given crop. We 
should he able also from the mechanical analysis of an unknown soil to give it its 
true agricultural place by reference to these established soil types. 

Approximate extent of surface area per cubic foot of soil (pp. 280-282).— 
Tabulated data are given of the surface area of the grains of different 
degrees of fineness in the type soils. The square feet of surface per 
cubic foot of subsoil and the estimated percentages of empty space are 
stated to be as follows: 


Surface area of different subsoils per cubic foot. 


No. 

Soil type. 

Empty 

space. 

Surface 
area per 
cubic foot. 

276 


Per cent. 
40 

Square Jeet. 
28,940 
74,130 
84,850 
87,720 
94,540 
106,200 
127,000 

120.700 
133,300 

142.700 

284 


45 

50 

286 

Tobacco...... ... 

290 

Oriskiuiy.... .. ...... 

50 

280 

Wheat ... 

55 

278 

282 

288 

238 

280 

River term re........ 

55 

Triassic..... 

55 

Heidelberg limestone.. 

65 

Catskill.. 

55 

Shales ( Hamilton, etc.)......... 

60 





The circulation of water in these type soils (pp. 282-280), 

From the foregoing results wc have calculated the relative rate with which a 
given quantity of water would pass through an equal depth of these subsoils under 
a constant force, taking the subsoil of the Helderberg limestone as a basis of com¬ 
parison. 

It would appear from results given below that with 12 per cent of water present in 
all the subsoils it will take only eight minutes for a quantity of water to pass through 
the subsoil of the pine barrens which would require one hundred minutes to pass 
through the same depth of the subsoil of the Helderberg limestone. It will pass, 
through the subsoil of the wheat land of the river terraces in southern Maryland 
in about forty-nine minutes. It will move down more readily in these lighter soils 
frbm its own weight, but a given quantity of water could not be raised so readily to 
supply the needs of a growing crop, for there would be less exposed water surface 
to contract, that is, there would be less force to pnll it up. 
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Bate of circulation of water in the type soils. 


No. 

Type of: soil. 

Per cent 
of apace. 

Relative 
time. * 

Per cent 
of water.t 

Relative 

time. 

Per cent 
of water.! 

Relative 

time. 

276 

Pine barrens. 

40 

8 

f>.3 

101 

29.30 

74 

284 

Truck. 

45 

21 

7.2 

101 

22.41 

141 

286 

Tobacco. 

50 

33 

8.4 

102 

27.42 

121 

290 

Oriskany. 

50 

35 

8.6 

101 

27.42 

130 

280 

Wheat. 

55 

45 

9.4 

100 

31.55 

109 

278 

Biver terrace,. 

55 

49 

9.6 

300 

81.55 

119 

282 

Triassie. 

55 

56 

10.0 

101 

31.55 

137 

238 

Catskill. 

55 

58 

30.1 

100 

31.55 

140 

289 

Shales. 1 

60 

81 

13.2 

100 

36.14 

123 

288 

Heltlerberg limestone. 

65 

100 

12.0 

100 

41.22 

100 


* Based on a uniform water content of 12 per cent. 

f Amount of water which should be present in the subsoil for the rate of movement to be the same 
as in the Helderbcrg limestone with 12 per cent of water*. 

t If all the space within the soils was filled wUh water. 

It will be seen that, the amount of space assigned to these different soil formations 
has an important bearing on the relative rate with which water will move within 
the different soils. The coarser-textured soils have less space and will contain less 
water than the clay soils. Tlio subsoil of the truck land has only 45 per cent of* 
space and will hold but 22,41 per cent by weight of water when this space is com¬ 
pletely filled. The subsoil of the Helderbcrg limestone has 65 per cent of space and 
will hold 41.22 per cent by weight of water, or nearly twice as much as the truck 
land. When the soils contained only 12 per cent of water a quantity of water would 
move through the truck land in twenty-one minutes, which would require one hun¬ 
dred minutes to pass through the subsoil of the Helderbcrg limestone. When, how¬ 
ever, these soils are taxed to their utmost it will take one hundred and forty-one 
minutes for a quantity of water to pass through the truck land, which would go 
through the limestone subsoil in one hundred minutes. As suggested in a previous 
section, this undoubtedly explains a matter of common observation and experience, 
that crops on these light lands are more injured by excessively wet seasons than crops 
on heavier soils. 

The improvement of soils (pp. 286-296).—The amount of water in a soil 
and its rate of circulation being among the most important factors in 
determining the growth of cultivated plants, it follows that the art of 
cultivation and manuring must be based on the possible control of the 
water supply within the soil. 

It has been shown how the relative rate of circulation of water may bo calculated 
from the mechanical analysis of the soil. If this calculated rate could he compared 
with the actual rate of circulation in the soil in the field it would indicate the rela¬ 
tive arrangement of the soil grains, so that if we had such a method there would be 
no such necessity for studying the symptoms of the plant to tell in what direction 
and how far the conditions in a soil have departed from the typical conditions required 
by a given crop or natural to the soil formation. 

If the rate of circulation of water within the soil is shown, by actual observation 
or by its effect upon plants, to be slower than the rate calculated from the mechan¬ 
ical analysis and slower than the rate of circulation in the typical soil for that crop, 
the texture of the soil may be changed by changing the arrangement of the soil 
grains. The smallest grainB may be drawn closer to the larger ones, making some of 
the spaces larger and others exceedingly small. Lime, kainit, and phosphoric acid 
seem to have this effect, as their continued use makes the soil more loamy, looser in 
texture, and less retentive of moisture. 

- Many of our agricultural lands need improvement in the other direction—-they need 
to be made closer in texture and more retentive of moisture. We have found that 
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ammonia, the caustic alkalies, carbonate of soda, and probably many other sub¬ 
stances (possibly organic substances iu general) tend to prevent this flocculation and 
to push the smaller grains further apart, making the spaces within the soil of a more 
uniform size and thus retarding the rate of circulation of the soil moisture. We can 
not say what practical value this will have iu its application to agriculture until 
more work has been done. 

When a solution of organic matter comes in contact with lime, kainit, acid phos¬ 
phate, and with certain soils, the organic matter is precipitated from solution in 
light, bulky masses, and these masses may fill up the spaces within the soil with solid 
matter which not only retards the rate of circulation of water down ward by gravity, 
but by increasing the extent of water surface within the soil it also assists in pull¬ 
ing water up from below. 

If so much organic matter is added to the soil that it can not he curdled or precip¬ 
itated from solution, it may be injurious in the soil by reducing the surface tension 
of the soil moisture—the force which draws the water to the plant as needed. The 
judicious use of lime, kainit, or acid phosphate, along with the organic matter, will 
insure the precipitation of the organic matter from the solution and thus give a 
value to the application which it would not otherwise have had. 

This gives a value to stable manure out of all proportion to the amount of plant 
food which it contains. Lime also, either alone or when acting with organic mat¬ 
ter, has a distinct value for all classes of land. The nitrogenous matter in the stable 
manure and in other organic matters would determine the value as a fertilizer, for 
it is only the nitrogenous compounds which are so easily precipitated from solution 
by the mineral matters of the soil and of fertilizers. If the carbohydrates, such as 
starch, sugar, and woody fiber, could be as readily precipitated from solution in light, 
bulky masses by lime and the mineral matters of the soil, then sawdust or other 
organic refuse containing little nitrogen would have nearly the same fertilizing 
value as the more expensive nitrogenous materials. 

The whole history of plat experiments shows that it is not the plant which is to be 
manured for, but the soil conditions mnst be changed to produce the plant. 

Relation of geology and the chemistry of soils to agriculture, 

J. D. Conley ( Wyoming Sta . Bui. No. 6, May, 1892 , pp. 3-12). —A brief 
popular discussion of this subject. 

Analyses of the soils of Wyoming Station farms, E. E. Slos- 
son ( Wyoming Sta. Bui. No. 6 , May , 1892 , pp, 13-21). —Tabulated me¬ 
chanical and chemical analyses of the soils of the station farms at 
Laramie, Lander, Saratoga, Sheridan, Sundance, and Wheatland. A 
number of these analyses are given in the following table: 
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Analyses of soils of Wyoming Station farms* 



Laramie. 


Lander. 


| Saratoga. 

7N. VV.* 
surface. 
1-9 in. 

9N.W,* 
subsoil. 
9-18 m. 

' 37 E. 1 
surlacc. 
1-9 in. 

35 E.* 
subsoil. 
9-18 in. 

51 W.* 
surface. 
1-9 in. 

57 YIV 
subsoil. 
9-18 in. 

43 & W* 
surface. 
1-9 in. 

45&W.* 
subsoil. 
9-18 in. 


Per cent 

Per cent. 

Per cent. 

Per cent 

Percent. 

Per cent. 

Per cent. 

Percent . 

Gravel (greater than 2 nun. 









diameter).,. 

0.6 

4.7 

1.3 

0.9 

7.5 

4.4 

3.5 

11.1 

Coarse sand (1 to 2 mm. 









diameter) .. 

1.9 

1.0 

0.7 

0.9 

0.0 

0.1 

5.0 

4.3 

Fine earth (less than 1 mm. 









diameter). 

91.0 

93.7 

98.0 

98.2 

92.5 

95.5 

91.5 

84.6 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

ANALYSIS OF FINE EARTH. 









Insoluble matter. 

81.61 

77.28 

79.43 

79.30 

69.89 

61.31 

80.35 

74.02 

Soluble silica.i 

2.62 

X. 92 

2. 98 

3.26 

1.19 1 

1.60 

1.16 

1.01 

Potash (K% 0). 

0. 04 

0.53 

0. 68 

0. 77 

0.61 

0. 56 

0.73 

0.18 

Soda (JSra 2 0). 

0,74 

0.45 

0.38 

0.52 

0.11 

0. IK 

0.10 

1 0.19 

Lime (CaO). 

0.82 

3.77 

0. 64 

0. 52 

6.63 

12. 39 

0.74 

! 8.10 

Magnesia (MgO). 

0.76 

0.08 

1.36 

3.14 

1.65 

2.09 

1.15 

1.00 

Iron (Fe 2 0,*). 

2.84 

2.49 

1, 60 

3.18 

3.36 

2.91 

2.75 

1.68 

Alumina (Al 2 0^). 

4.50 

4.7t 

2.29 

5.16 

5.08 

4.04 

5.40 

8.31 

Phosphoric acid (P 2 0 5 ). 

0.14 

0.15 

0.15 

0.17 

0.20 

0.18 

0.13 

0.21 

Sulphuric acid (SO*). 


0.07 

0.11 

0. 04 

0 10 

0.11 

0,10 

0.09 

Carbonic acid (COs). 

0.38 

3.70 


4.77 

8.59 

0.45 

s! 72 

Moisture. 

1.87 

1.24 

2.07 

1.82 

3.48 

1.33 

2.08 

L47 

■Volatile and combustible 









matter. 

2.48 

2.82 

7.74 

3.46 

4.70 

4.39 

4.07 

2.68 


99.35 

99.21 

99.43 

99.34 

99.77 

99.68 

99.21 

99.66 

Soluble in water. 

"TooST 

~0T040T 

’TiuT 

0.049b 

TioT 

~Ti724~ 

T.1755 

~ 0.0534 

Chlorine. 

0.0001 

0. 0001 

0.0092 

0. 0005 

0.001 

0.0002 

0.0050 

0.0003 

Humus. 

0.2500 

0.1600 

0.4300 

0.3500 

0.580 

0.0900 

0.2500 

0.1300 

Ash. 

0.5000 

0.2800 

0.2000 

0.1400 

0.420 I 

0.1200 

0.2600 

0.1800 

Capacity to hold water. 

45.6000 

44.0000 

44.6000 

46.0000 

40.600 J 

44.6000 

44.2000 

41.0000 



! 

Sheridan. | 

Sundance. 

Wheatland. 


33 S.* 
surface. 
1-9 in. 

31 S.* 
subsoil. 
9-18 in. 

55S.W,* 

subsoil. 

Gumbo. 

27 S.* 
surface. 
1-9 in. 

29 S.* 
subsoil. 
14-20 in. 

21* 

surface. 
1-9 in. 

23* 

subsoil, 
9-18 in. 

Gravel (greater than 2 mm. diameter) 
Coarse sand (1 to 2 mm. diameter)_ 

Percent. 

0.0 

Per cent. 
0,0 

Per cent. 
0.0 

Per cent 

Per cent. 

Per cent 
0.9 

0,8 i 
98.3 

Per cent . 
0.6 

0.4 

99.0 

0.0 

0.0 

0.0 



Fine earth (less than 1mm. diameter) 

100.0 

mo 

100.0 

100.0 

100.9 






.! 

100.0 

100*0 

ANALYSIS OF FINE EARTH. 


W '"" T T ' ' ln 1 

~ ' u- ' ■ 

-— . —. 

zrtzsrzr^r. 


- ’ass 

Insoluble matter.... 

81.72 

1.57 

0.62 

0.20 

0.69 
0.94 
2.98 
5.83 

0,28 

0.14 

78.15 
1.89 
0.32 

0.43 

0.87 

1 22 

65.33 

1.28 

0.87 

0.25 

1.52 
3.29 
4.47 
11,20 

0.16 
0.28 
1,19 

4 02 

68.49 

0 98 



72,18 

1.86 

0,41 

Soluble silica.„.... 


11* Ml 

Potash (Kg 0). 




Soda (KaoQ).. 

0 90 



Lime (CaO) .. 

4.97 

1,47 

0.87 

0,85 

0.84 
5,29 
1.2# 

‘ 2,94 

5.09 
0,15 
0.08 

Mamiesia (MeO)... 

Iron (Pe 2 CM .. 

3. 71 
6.29 
0,29 
0.20 

«JL 
'i it a 

1* 1*7 

Vt t\ti 

Alumina (Alj CM .. . 

0 * w 

5.42 

0.18 
a ie 

a. USf 

3.52 
6.88 

Phosphoric acid (P« CM . 

d. !><£ 

A Iff 

Sulphuric acid (SO,). 

V* J i 

A 1A 

0.34 
0.08 

A OH 

Carbonic acid (CO a )... 

O. lo 

6.53 

U. 18 
ft fid. 

Moisture... 

1,73 

3.81 

2.44 

3.36 

1 fill 

Vt i)4: 

O IQ 

V. OfJ 
1.02 
8,62 

5,3# 
1.80 
3,04 

Volatile and combustible matter .... 

i 48 

A. 00 

3.60 

£• lo 

1 4.40 


100.41 

99.17 

jJOO.34 

100.32 

1 99.32 

100.87 

99.36 

Soluble in water.... 

Chlorine..... 

0.0498 
0.0001 

0.2300 
0.2100 
42.0000 

0.2433 
0.0001 

TiisT 

A AAflO 

0.0505 

A AAAA 

0.0574 

™~0JL72fT 

0.0007 

0.2100 
0.2300 
46.6000 

0.0427 

0.0000 

Humus... T 


u«UUvi 

A iOAA 

u«vUUU 

A 1 A/Ut 

0. 0001 

Ash., 

Vi 

A 5E7flA 

v« wMv 

A XfcftA 

IOUU 

A 1<7AA 

U. 7600 

0,1500 

Capacity to hold water. 

v. o/Uu 

41.4000 

lit <*ouv 
66.8000 

v. l70U 

iO ArtAA 

0.7800 

Ait cam 

0,1400 
42.8000 


*i>. uuuv 

4v, 8000 


* Station number and location of sample on farm. 
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Laramie .—The color of the soil is gray with a yellowish tinge, darker toward the 
northwest corner of the farm. The sand, both line and coarse, is the same as that 
which forms the sandstone underlying the farm. The gravel consists of quartz and 
feldspar* very slightly worn. 

Lander .—The color of the dry soil is a dark reddish brown, lighter in the western 
part of the farm. The gravel in the eastern part consists of sandstone, white or 
stained red with iron; in the western part, of rough limestone fragments. The chem¬ 
ical analysis shows a great difference between the two parts of the farm, since the 
western contains 10 to 20 per cent of limestone, while it is almost entirely lacking in 
the other. Otherwise the soils are much alike, and it will be interesting to learn what 
effect this difference will have on crops. 

Saratoga .—The soil is very much like that of the Laramie farm, hut has a little more 
lime. The color is yellowish gray. The gravel consists of granitic fragments like the 
Laramie, but more worn and with varied colors. The plant foods, lime, potash, and 
phosphoric acid, are quite abundant. There is very little difference in composition 
between the northwest and southwest quarters. 

Sheridan.—The soil is nearly black and all passes easily through the 1 mm. sieve. 
No. 55 is the so-called “ Gumbo,” from the southwest corner of the farm, a bluish 
black clay forming very hard lumps when dried. The capacity to hold water and 
the high percentage of alumina and potash show it to be of quite a different char¬ 
acter from the other soils mentioned in this bulletin. There is some “alkali” soil in 
the northeast corner of the Sheridan farm, but it was not analyzed. 

Sundance .—The soils are quite peculiar m appearance. The soil No. 27 is a bright, 
reddish brown to a depth of 12 to 14 inches, where it abruptly changes in color to 
black (No. 29), which continues to a dejitli of 38 inches. The chemical analysis shows 
little difference, except less lime and magnesia and more humus in the latter. 

Wheatland. —No. 21 is a light brown soil; No. 23 is yellowish gray. The gravel 
consists of well-worn quartz and feldspar. The surface soil contains more clay and 
the subsoil more lime. Both form hard lumps when moistened and dried. 


FERTILIZEBS. 

W. H. Beal, Editor. 

Fertilizer inspection in New Jersey ( N~ew Jersey Report for 1891, 
pp. 5-85 ).—This includes statistics as to the quantity and the value of 
the fertilizers sold in the State in 1891; the average retail prices of fer¬ 
tilizing ingredients for each year since 1882; the market prices of fer¬ 
tilizers; a comparison between the average wholesale and retail prices 
of fertilizing materials; remarks on the sources of nitrogen, phosphoric 
acid, and potash; the trade values of fertilizing ingredients for 1891; 
a popular discussion on home mixtures; methods employed in the 
inspection of fertilizers; and analyses of 329 samples of commercial 
fertilizers collected in 1891, including nitrate of soda, ammonia sul¬ 
phate, ground fish, dried blood, cotton-seed meal, bone, boneblack, 
bone ash, South Carolina rock and other mineral phosphates, muriate 
of potash, sulphate of potash, potash-magnesium sulphate, kairiit, 
tobacco stems, tobacco and sulphur, gas lime, fish scrap, hen manure, 
hair manure, odorless phosphate, refuse from phosphorus works, and 
double superphosphates. A circular was mailed to 94 firms dealing in 
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commercial fertilizers, asking* for statistics of the amount of fertilizer 
sold during the year. Eeplies were received from 54 of these firms, 
which indicated a total consumption of fertilizers in New Jersey for 
1891 of at least 43,414 tons. “ These 54 firms represented the great 
hulk of the fertilizers sold in the State, the manufacturers who have 
not replied being as a rule those whose total output averages less than 
50 tons per annum.” 

The total sales of fertilizers reported this year are greater than for any preceding 
year since 1882 except 1884, when 10,000 tons of pondrotte were included. Tho 
complete fertilizers, 29,431 tons, indicate an expenditure this year of about $1,000,000, 
or 74 per cent of the total. This percentage is almost identical with that shown in 
previous years. In raw materials an increase is noticed in all cases except in bone- 
black, superphosphate, and ammonium sulphate. Tho amount of ground hone sold 
during last year is nearly double that sold in 1800. 

A slight increase in price is noticed for all raw materials except, honchlack. 

Ground hone is somewhat lower than in any year since 1885, while the price of 
ammoniated superphosphates without potash is also lower than it had been for the 
last five years. The effect of this increase in price of raw materials lias not been, 
however, to increase the price of complete fertilizers; the average price this year, 
$34.23 per ton, is lower than in any year since the station’s establishment. 

The statistics given indicate that u no decided change in the aver¬ 
age quality of fertilizers has occurred during the past seven years 
* * * The decline in the prices of complete fertilizers from 1885 to 
1891 was therefore not accompanied by a corresponding decline in tho 
absolute amounts of plant food delivered to consumers.” A calcula¬ 
tion is made of the cost per pound of fertilizing ingredients in crude 
chemicals and raw materials. a An illustration of the importance of 
studying the relation which exists between the guaranties and selling 
prices is shown in the case of dried ground fish. This is a material of 
variable character, and though guaranties were reached in all the sam¬ 
ples a difference of $7 per ton or 25 per cent existed between the 
highest and lowest selling prices, while the difference in the cost per 
pound of the nitrogen in the same samples was 6.2 cents, or 55 per 
cent.” 

[In the above report are incorporated Bulletins Nos. 81,83, and 84 of 
the station (35. S. E., vol. in, pp. 168,310, and 523).] 

Fertilizer analyses and inspection in Massachusetts {Mmm- 
elmsetts State Sta . Report for 1891,pp. 249-801 ).—This includes a report 
on fertilizer inspection; analyses of wood ashes, cotton-hull ashes, 
cotton-seed meal, calcium sulphate, burnt lime, nitrate of soda, muriate 
of potash, sulphate of potash, Florida phosphatic rock, dissolved bone- 
black, superphosphate, bone, ground fish, tankage, fish chum, wool 
waste, cotton waste, tobacco leaves, saltpeter waste, waste from lactate 
factories, muck, peat, mud, marl, home-mixed fertilizers; and a compila¬ 
tion of analyses of agricultural chemicals and refuse materials used for 
fertilizing purposes. 

Commercial fertilizers (pp. 250-279).—General remarks on commer¬ 
cial fertilizers and fertilizer inspection, schedule of trade values of 
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fertilizing ingredients for 1891, text of the Massachusetts fertilizer law, 
list of licensed dealers, and analyses of 146 samples of commercial fer¬ 
tilizers, including bone, dissolved boneblack, muriate of potash, sul¬ 
phate of potash, sulphate of ammonia, nitrate of soda, and wood ashes. 
The methods used in the analysis of fertilizers are briefly described. 

Analyses of marl, lime, etc., H. J. Patterson (. Maryland Sta. Re¬ 
port for 1891 , pp. 297-346 ).—Analyses and descriptions of the following 
materials: Marls(28 samples), lime, limestones, pulverized marble, and 
muck. 

Field experiments, 0. A. Goessmann ( Massachusetts State Sta . Re¬ 
port for 1891 , pp. 171-206 ).— Mtrogen experiments on rye (pp. 172- 
179).—An experiment on 11 eighth-acre plats which previous experi¬ 
ments had shown to be deficient in potash. Several of the plats had re¬ 
ceived no nitrogenous fertilizers for five years. Eight hundred pounds of 
barnyard manure was used with 32 pounds of potash-magnesia sulphate 
and 18 pounds of dissolved boneblack on 1 plat, and on the others mix¬ 
tures of 50 pounds of dissolved boneblack with 25 pounds of muriate of 
potash and with 48.5 pounds of potash-magnesia sulphate were applied 
alone and in connection with 29 pounds of sodium nitrate, 43 pounds of 
dried blood, and 22.5 pounds of ammonium sulphate, respectively. Eye 
was sown in drills on all the plats September 5, 1890, at the rate of 5.5 
pounds of seed per plat. The results of measurements of the grain 
showing the rate of growth and the yield of grain, straw, and chaff, are 
tabulated for each plat. One plat was excluded on account of insect 
injuries and 1 plat suffered from winterkilling. No conclusions are 
drawn as to the effects of the different nitrogenous manures further 
than that u the belief in the beneficial influence of a liberal supply of 
nitrogen on the quantity and quality of grain crops is evidently well 
sustained by the results of the above-described experiment.” 

Special phosphoric acid experiments (pp. 200-206).—The plats which 
were used in 1890 for an experiment with potatoes, described in the An¬ 
nual Eeport of the station for 1890, pp. 187-191 (E. S. E., vol. in, p. 159), 
were sown to wheat after the potato crop had been removed, the same 
fertilizers being applied as in the case of the potatoes, except that the 
plat which previously had received apatite received no further addi¬ 
tions of phosphoric acid. Notes are given on the growth of wheat on 
different plats, including measurements, and the final yields of grain, 
straw, and chaff are tabulated. The largest yields of threshed grain 
were with South Carolina phosphate and with Mona guano. The 
largest yield of grain and straw was with dissolved boneblack, u due 
in an exceptional degree to the large production of straw and chaff.” 

Cooperative field experiments with fertilizers, C. S. Phelps 
(Connecticut Storrs Sta . Report for 1891, pp. 178-197 ).—These included 
soil tests and special corn experiments. 

Soil test experiments (pp. 176-185).—Eeports are detailed of six experi¬ 
ments on private farms, four being with com and two with potatoes. 
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Nitrate of soda 160 pounds, muriate of potash 160 pounds, and dissolved 
boneblaek 320 pounds were used two by two and all three together; 
and plaster 400 pounds was used alone on 1 plat. In addition to the 
tabulated yields are given the percentages of dry matter in the com 
and the number of pounds of each required for a bushel of shelled corn* 
In several instances the results furnished more or less conclusive indi¬ 
cations of the special needs of the soil for the crop grown. 

Special corn experiments (pp. 186-107)*—“This class of experiments 
was planned for the purpose of studying the best proportions of phos¬ 
phoric acid and potash for use in growing corn on soils whose peculiar¬ 
ities had already been studied by means of soil tests. J? Consequently 
the nitrogen supply was constant for all the manured plats, and dis¬ 
solved boneblack and muriate of potash were applied in varying 
amounts. There were three experiments on 10 or 11 plats. The 
yields and financial results are tabulated. These are different for dif¬ 
ferent trials, and no general conclusions are drawn as to the best 
combination of fertilizers for corn. 


FIELD CROPS. 

A. C. True, Editor , 

Special nitrogen experiment on grass, C. D. Woods and O. S. 
Phelps (Connecticut Storrs Sta . Report for 1891, pp. 29-40). 

8ynop sis .—Mixed minerals alone or combined with nitrate of soda or ammonium 
sulphate in different amounts, were applied to a mixture of grasses and clover. 
The most profitable returns were with 320 pounds per acre of nitrate of soda 
combined with mixed minerals. Minerals alone were unprofitable. Nitrogenous 
fertilizers increased the protein in the grasses. 

The special nitrogen experiments on grass reported in the Annual 
Report of the station for 1890 (E. S.R., vol. m, p. 376) wore continued 
in 1891 without change* As there explained, the general plan was to 
combine nitrogen with mixed minerals, furnishing the former as nitrate 
of soda and as ammonium sulphate in amounts equivalent to 25, 50, 
and 75 pounds of nitrogen per acre, respectively* The grasses growing 
on the field are principally timothy, redtop, and Kentucky blue grass, 
with a slight admixture of clover and some weeds. The grass was cut 
for hay June 29. The yields of hay and of separate food ingredients, 
the composition of the hay grown with different fertilizers, and the 
financial results are tabulated for 1890 and 1891. 

The addition of mineral fertilizers in 1890 increased the yield of clover very mark¬ 
edly, and somewhat so iu 1891, but did not seem to increase very decidedly the yield 
of grass. 

The yield of hay in 1890 increased with the quantity of nitrogen supplied, whether 
it was applied in the form of nitrate of soda or sulphate of ammonia. In 1891 the 
largest yield was obtained from the plat on which nitrate of soda was applied at the 
rate of 50 pounds per acre. 
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The mineral fertilizers in both, years when used alone were applied at a financial 
loss. 

The best financial returns, a gain of $5 per acre, were obtained in both seasons 
from the use per acre of 320 pounds of nitrate of soda (50 pounds of nitrogen) in 
addition to the mixed minerals. The drouth in the early part of Juno made the 
season of 1891 an unfavorable one for fertilizer experiments on grasses. 

The application of nitrogenous fertilizers increased the percentages of protein 
(nitrogen multiplied by 6.25) in the grasses, and somewhat in proportion to the 
amounts applied. This is in accord with observations made by the station upon the 
relation of the protein in maize, corn, and clover to the nitrogen applied in the ferti¬ 
lizers. Since protein, which makes blood, bone, musel'e, and milk, is a most impor¬ 
tant ingredient of food and is apt to be deficient in our feeding stuffs, this increase 
of protein from the use of nitrogen is an important matter. 

The increase in the amount of nitrogen in the crop did not equal the increased 
amount of nitrogen supplied in the fertilizers, implying that the plants were not 
able to avail themselves of all the nitrogen supplied. 

Forage crops, 0. S. Phelps (Connecticut Storrs Sta. Report for 1891 , 
pp. 9-13). —Brief accounts of the culture of the following crops which 
have been grown at the station for use in soiling experiments with 
milch cows: Wheat, clover and grass, oats and peas, oats and vetch, 
Hungarian grass, cowpeas, and barley and peas. As the result of 
three years’ experience and observation the author recommends the 
following series of crops for soiling purposes in central Connecticut: 

Crops for soiling in central Connecticut . 


Kind of fodder. 


Amount 
of seed 
I per acre. 


4. 

6 . 

6 . 

7. 

8 . 
0 . 

10 . 

11 . 

12 . 

18. 


Bye fodder. 

wheat fodder. 

Clover. 

Grass (from grasslands). 

Oats and peas (each). 

Oats and peas (each). 

Oats and peas (each). 

Hungarian. 

Clover rowen (from 3). 

Soja beans. 

Cowpeas. 

Bowen grass (from grass lands), 
Barley and peas (each). 


.bushels 

.do.. 

..pounds 


.bushels 

-do.. 

_do.. 

. bushels 


. bushels 
.do.. 


.bushels 


^ to 3 
k to 3 
20 


Approximate 
time of seeding. 


Sept. 1. 

Sept. 5-10.. 
July 20-30 . 


April 10 . 
April 20 . 
April 30 . 
June 1... 


May 25.... 
J une 5-10 


Aug. 5-10. 


Approximate 
time of feeding. 


May 10-20. 

May 20-June 5. 
June 5-15. 

June 15-25. 
June 25-July 10. 
July 10-20 
July 20-Aug. 1. 
Aug. 1-10. 

Aug. 10-20. 

A ug. 29-Sopt. 5. 
Sept. 5-20. 

Sept. 20-30. 

Oot. 1-30. 


Scarlet clover (New Jersey Sta. Report for 1891,pp.143,144). —To test 
the adaptability of this plant to the conditions of agriculture in New 
Jersey, seed was sent to eight farmers in seven of the central and north¬ 
ern counties of the State. No report is yet given of the result of the 
tests. 

A late crop of Irish potatoes in the South, W.F. Massey (North 
Carolina Sta. Bui. No. 85, Apr. 36,1893, j op. 9 ).—The author calls atten¬ 
tion to the fact that whereas twenty-five years ago it was the common 
practice in the South to plant in July Irish potatoes kept over from 
the previous year, it is now becoming customary to use potatoes of 
the early crop of the same year as seed for the late crop. He gives 
the following advice regarding the culture of this second crop: 

(1) Bed the seed in soil until planting time. This gets rid of those too immature 
to grow and which if planted would leave gaps in the rows. 
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(2) Plant about second week in August if possible and use only those potatoes 
that are sprouted. 

(3) Plant in a deep furrow, but cover very lightly and pack the soil to the seed. 

(4) Never cut the potatoes for the late crop. 

(5) Gradually fill in the soil to the plants as they grow and cultivate the crop per¬ 
fectly flat. 

It has been found that these late potatoes are particularly easy to 
keep either in barrels or crates in buildings, or out of doors in heaps 
covered with earth and fine straw or cornstalks. 

Answers to a circular of inquiry regarding this second crop of pota¬ 
toes are summarized. The variety preferred by most growers is the 
Early Rose. The importance of growing a second crop of potatoes for 
marketing in the South is urged. 

Experiments with fertilizers on potatoes, E. B. V ooriiees (New 
Jersey Sta. Report for 1891, pp. 108-123). —A reprint from Special Bulle¬ 
tin P of the station (E. S. B., vol. m, p. 881), to which are added the 
analyses of the potatoes grown in the experiments with different ferti¬ 
lizers. 

Experiments with potatoes, E. S. Riohman ( Utah Sta. Bui. No. 14, 
June 1, 1892, pp. 2-7 ).—In an experiment in which whole tubers, halves, 
quarters, and one-eye and two-eye cuttings were planted, the yield in¬ 
creased with the amount of seed used, but it is doubtful whether pieces 
larger than quarters “will yield enough more to pay for the extra 
amount of seed required.” Pieces cut from the stem end of potatoes 
gave larger yields than those cut from the seed end. Experiments with 
large and small potatoes for seed during two years have given incon¬ 
clusive results. Plat culture of potatoes gave better results than ridge 
culture. The yields of 14 of the newer varieties are given. The most 
promising varieties were Hoffman, Governor Eusk, and Rural New 
Yorker No. 2. 

Chemistry of the tobacco plant, E. J. Davidson (Virginia Sta. 
Bui. No. 14, March, 1892, pp. 19-26). 

Synopsis.— Analyses of the air-dried leaves, stalks, and roots, and of the ash of the 
same, of 4 varieties of tobacco. In average composition the leaves and stalks 
do not differ materially. About one third of the fertilizing ingredients are in 
the roots and stalks. 

This is a preliminary report on the study of the tobacco plant, which 
it is expected will extend over a number of years. The present report 
covers 4 varieties. For these analyses are given of the air-diied 
leaves, stalks, and roots, and of the ash of the same, with averages; 
the relation of parts of the plant; and a calculation of the amounts of 
fertilizing ingredients contained in crops yielding 1,000 pounds of leaf 
tobacco per acre. The analyses of the air-dried parts of the plant are 
here given. 
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Analyses of parts of the tobacco plant . 



Moisture 
at 100° 0 . 

Nitrogen. 

Phos¬ 

phoric 

acid. 

Potassi¬ 
um oxide. 

Calcium 

oxide. 

Magne¬ 
sium ox¬ 
ide. 

Insoluble 

matter. 

Leaf: 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent . 

Bradley Broad Leaf. 

7.34 

4.11 

0.382 

5.731 

6.128 

0.949 

2.152 

Gold Finder. 

8.09 

4.30 

0.371 

5. 643 

5.067 

0.918 

2.254 

White Burley. 

7.49 

4.46 

0.765 

5.980 

5.193 

1.089 

1.898 

Yellow Oronoco. 

7. 59 

4. 02 

0.489 

5.597 

5.407 

0. 872 

1. 469 

Average of varieties_ 

7,62 

4.37 

0.502 

5.738 

5.449 

0.956 

1.943 

Stalk: 








Bradley Broad Leaf. 

5.87 

3. 55 

0.536 

4.462 

2.131 

0.502 

0. 578 

Gold Finder. 

6.01 

3. 58 

0.518 

4.922 

2.191 

0.568 

0.491 

White Burley. 

6 . 89 

4.24 

0.975 

5.716 

2.285 

0.729 

0. 987 

Yellow Oronoco. 

5.95 

3.44 

0.555 

4.978 

2.281 

0.571 

0.593 

Average of varieties.... 

6 . IS 

3.71 

0.646 

5.020 1 

2.222 

0.593 

0.662 

Boot: 








Bradley Broad Leaf. 

5.63 

2.18 

0.208 

1.802 

1 . 328 

0.214 

3.204 

Gold Finder. 

6.14 

1.65 

0.144 

1.410 

1.115 

0.144 

1.663 

White Burley. 

6.35 

2.01 

0. 375 

2.322 

1.598 

0.312 

' 4.235 

Yellow Oronoco. 

6. 84 

1.65 

0.130 

1.497 

1. 023 

0.177 

2.582 

Hyco. 

6.15 

1.93 

0.196 

1.856 

1.312 

0.186 

2.703 

Average of varieties.... 

6.25 

1 . 88 

0.211 

1.777 

1.277 

0.208 

2.877 


In average composition the leaves and stalks do not differ materially 
except in nitrogen, the leaves containing about two thirds per cent 
more than the stalks. The table of relation of parts of the plant shows 
the Bradley and Oronoco to contain much the largest proportion of 
leaf. In these varieties the leaves comprise 59.77 and 60 per cent, 
respectively, of the total weight of the plant, and the stalks 21 and 20 
per cent. The average for all 4 varieties is 55 per cent of leaf, 21.9 of 
stalk, and 23.1 per cent of root. A crop yielding 1,000 pounds of leaves 
is calculated to contain on the average 66.85 pounds of nitrogen, 8.68 
pounds of phosphoric acid, and 85.41 pounds of potash, distributed as 
follows: 



In leaves. 

In stalks. 

In roots. 

Nitrogen... 

Pounds. 1 
43.7 
5.0 

Pounds. 

15.2 

2.7 

Pounds * 
7.9 

Phosphoric acid.......... 

1.0 

Potassium oxide ... 

57.4 

20.5 

7.5 



It will be seen that about one third of the fertilizing ingredients are 
in the roots and stalks, which should be returned to the soil. 

A comparison is made between the amounts of fertilizing ingredients 
contained in crops of tobacco, corn, oats, and wheat. 

Fertilizers on tobacco (Virginia Sta . Bui. jJTo. 1#, Jan., 1892 , pp. 7 ). 

Synopsis :—Potassium sulphate and acid phosphate, combined with ammonium sul¬ 
phate, nitrate of soda, or dried blood, were compared with no manure for to¬ 
bacco on a “ typical yellow tobacco soil.” The fertilizers hastened the maturing 
of the crop and largely lessened the amount of stalk rot. Med blood was the 
most effective and profitable form of nitrogen used. 

Tests were made in 1890 on 6 one-acre plats manured as follows: 
Potassium sulphate 120 pounds and acid phosphate 114 pounds were 
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used in combination with ammonium sulphate 100 pounds, nitrate of 
soda 143 pounds, and dried blood 160 pounds, respectively, and with 
mixtures of half these amounts of ammonium sulphate, nitrate of soda, 
and dried blood, and 1 plat remained unmanured. The soil was a 
“ typical yellow tobacco land, only one year from the forest, on which 
tobacco had been cultivated the preceding* year.” An analysis is given 
of the soil. Long Leaf Gooch tobacco was set feet by 3 feet May 
28. Half the fertilizer for each plat was broadcasted and the remai nder 
was drilled in. u The year 1890 was favorable to tobacco. Somewhat 
too much rain fell during the growing season, but the rains ceased in a 
measure after July, and the weather during August and September 
proved exceptionally favorable to the barning and curing of the crop. 
A full crop, over the average in quality, was in consequence obtained.” 
The yields of graded tobacco are tabulated for each plat, together with 
the financial results of the test. 

The tobacco on the unfertilized plat ripened from ten days to two weeks later than 
that grown on the manured plats, allowing that fertilizers hasten the maturity of 
tobacco to that extent. * k * 

Of the nitrogenous fertilizers used the dried blood gave the largest yield and also 
the largest financial returns. * * * 

In weight and value the crop of plat No. 5 [ammonium sulphate] was the lowest of 
any of the fertilized plats. The tobacco on this plat suffered more from field fire than 
that on any of the others. This injured the yield and reduced its value. There 
was some field fire on plat No. 1, on which less sulphate of ammonia was used. 

Dried blood gave good results on the 3 plats on which it was used, and where 
combined with nitrate of soda, in plat No. 2, the results were also good. '* * * 

Where dried blood and nitrate of soda were used in combination or separately 
tbere was scarcely any field fire—much less than where no fertilizers were applied. 

There was also more stalk rot (called by some planters “ hollow stalk r ) on the 
unmannred plat than on all the fertilized plats put together. This is suggestive. 
If verified by future tests it will point planters to the remedy. 

To sum up, the results of the tests appear to indicate that nitrogen was most 
effective in the form of dried blood, and that the nitrogen of nitrate of soda was 
more available than that of sulphate of ammonia. Also, that fertilizers can be made 
to pay and pay well if compounded of materials suited to the tobacco crop and 
adapted to the thin siliceous soils of middle Virginia, 

Tobacco-curing by the leaf cure on wire and the stalk proc¬ 
esses, H. B. Bathe, T. L. Blalock, and F. B. Carpenmbb (North 
Carolina 8ta. Bui. No. 86, May 2 , 1892, pp. 30). 

Synopsis, —The method of curing tobacco leaves on the stalk in an ordinary barn was 
compared with that of curing the leaves alone strung on wires in a “Snow mod¬ 
ern barn.” The tobacco used was a yellow variety, and was taken from two 
plats in the same field. For leaf-curing on wires the leaves were stripped from 
the stalk and cured at three different dates. This method was more expensive 
than the stalk cure, but the product was larger and of better quality, so that the 
net receipts for the cured tobacco were very much larger. When the leaves are 
stripped before enring the stalks can be left in the field and plowed tinder, thus 
saving their fertilizing ingredients. 

A detailed account of a comparative test of methods of curing tobacco 
leaves with and without the stalks, prefaced by general statements 
regarding the culture of tobacco and descriptions of the leaf and stalk 
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processes of curing. The test was carried on at Oxford, North Carolina, 
under the direct supervision of the station. Great care was taken to make 
the test a fair and impartial one. The tobacco used was a yellow variety 
and was taken from 2 half-acre pl,ats in the same field. u Before the 
test was instituted the whole field had already been primed at topping, 
and an average of two small leaves had already been removed from all 
the stalks and thrown away. It was claimed for the leaf-cure process, 
with some degree of justness, that these leaves could have been saved 
and cured, and the result would have been a clear gain for this side of 
the test.” The number of stalks taken horn each plat was 1,975. The 
leaf-curing was done by an expert in a “Snow modern barn” 3 miles 
from the tobacco field, the stalk-curing by an experienced laborer in an 
old-fashioned log barn about one third of a mile from the field. The 
temperature in the modern barn ranged horn 75° to 156° F., in the log 
barn horn 90° to 200°. For curing by the former method leaves were 
stripped from the stalks at three different dates. The number of hours 
required for curing the leaves w r as seventy-five, fifty-seven, and eighty- 
one, respectively. The details of the curing, amount and cost of labor, 
temperature in the barn at intervals during the curing, amount and 
value of tobacco of different grades produced, etc., are reported in notes 
and tables. 


Cost of first priming and curing by leaf-cure method, August 17. 

Priming. — i men for If hours, at 6 cents per hour each.$0.32 

Stringing. —2 men for If hours, at 6 cents per hour each. 0.21 

1 woman for If hours, at 3f cents per hour. 0.06 

3 children for If hours, at 1$ cents per hour each. 0.08 

Tiering .—1 man for If hours for tiering, at 6 cents. 0.11 


Total. 0.78 

Cost of second priming and tiering by leaf-cure method , September 1. 

Priming. —6 men for 1 hour, at 6 cents per hour each. #0.36 

Carrying to wagons. —8 men 10 minutes, at 6 cents per hour cadi. 0.08 

Loading .—2 men 20 minutes, at 6 cents per hour each. 0.0i 

Stringing. —3 children 2f hours, at If cents per hour each. 0.10 

2 women 2f hours, at 3| cents per hour each. 0.16 

3 boys 2f hours, at 5 cents per hour each. 0,34 

Tiering. —1 man 2f hoars, at 6 cents per hour. 0.14 


Total. 1.22 

Cost of third priming and tiering by leaf-cure method , September 14. 

Priming .—5 men for 45 minutes, at 6 cents per hour each. $0.23 

Carrying to wagon.—-5 men for 10 minutes, at 6 cents per hour each. 0.05 

Loading .—2 men for 10 minutes, at 6 cents per hour each. 0,02 

Stringing.—6 men for 75 minutes, at 6 cents per hour each. 0.45 

3 boys for If hours, at 5 cents per hour each. 0.10 

2 children for If hours, at If cents per hour each. 0.04 

1 woman for If, at 3f cents per hour.. 0.04 

Tiering. —2 men for If hours, at 6 cents per hour each. 0.15 


Total..... 1.17 

3080—No. 1-3 
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Cost of cutting and tiering by stall-cure method, September 15-18, 


Cutting ,—2 men for 1.56 hours, at 6 coats per hour each. $0.19 

2 women for 1.56 hours, at 31 cents per horn* each. 0,11 

1 child for 1.56 hours, at 11 cents per hour. 0.02 

Loading .—First load, 4 men for 13 minutes, at 6 cents per hour oat h. 0.05 

Second load, 5 men for 0 minutes, at 6 cents per hour each. 0.05 

2 boys for 9 minutes, at 5 cents per hour each. 0.02 

Third load, 5 men for 8 minutes, at 6 cents per hour each. 0.04 

2 hoys for 8 minutes, at 5 cents per hour each. 0.01 

Tiering .—5 men for 30 minutes, at 6 cents per hour each. 0,15 


0.64 

Cost and profit of leaf-curing vs. stall-curing of 1,975 stalls. 



Loaf¬ 

curing. 

Stalk- 

curing. 


$0.01 


$0.32 
0.10 
0.45 


6.28 
3.80 
1.00 

0 39 
0.99 
2.70 
0.80 




0.15 
0. 15 
3.00 
1.16 

Time of curer. 

Wood consumed. .. 

Total cost. . ... 

0.59 

' -fijT 

53.50 
Pounds. 
2,109 
454 

5.39 

~ 3R29 
32.90 
Pounds. 
2,114 
320 

Gross receipts for cured tobacco . 

Net receipts for cured tobacco... 

Weight of fresli leaves and stalk . 

Weight of cured leaves... 



Conclusions,— (1) If the first priming leaves upon the tobacco stalk ho saved they 
oan he cured at a considerable saving. The remaining leaves upon the stalk ripen at 
different times, commencing from below, and if these leaves l>e cured separately the 
experiment would iudicate that it can he done advantageously and remuneratively. 
Curing by the leaf process the plant will require at least throe separate curings in the 
barn, whereas only one curing is required to euro the entire stalk with its leaves 
still upon it, but the results justify the additional labor. It is believed also that 
by removing the lower leaves the remainder mature more rapidly, and so the danger of 
being hurt by frost is decreased. 

(2) The manipulation in handling the leaves separately is considerably more then 
in the stalk cure, but the greater part of it is of such a nature that it can profitably 
be done by children and at various times during the season. 

(3) There is a smaller consumption of wood for heating by the leaf cure tha n by the 
stalk cure. There is apparently no satisfactory cause for consuming wood to drive 
off the water contained in the green stalks when results would indicate that there 
is no good reason for the outlay. 

(4) The station is not prepared to say that the stick with the wires, as used by the 
Modern Bam Company, for holding the leaves in curing, is better than any oilier 
plan, as no other device was used iu comparison with it. The stick was handled 
conveniently, however, and did its work satisfactorily. 

(5) The Snow barn, which was used in this test, is a groat advance from the old 
style log bam. Scientific principles are consulted and the construction, as now 
conducted, is the best for the purpose of curing tobacco, more particularly in rela¬ 
tion to the yellow type variety, that is known. The plans for securing thorough 
and rapid ventilation, and consequently for lowering or raising l.ho temperature of 
the barn, are to bo commended. With it tobacco-curing is more susceptible of 
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being converted into a science than was ever possible with the crude arrangements 
so generally adopted in the log barn. Experience will ever be required in tobacco¬ 
curing, but with the coming of improved fixtures and appliances failures in cur¬ 
ing will he decreased and the consequent loss to the owner will be greatly dimin¬ 
ished. And with these improvements the facility with which the methods can be 
transmitted and learned by beginners will always be appreciated by those who 
embark upon the culture of tobacco for the first time. The station is not prepared 
to indorse all the statements made by the Modern Barn Company, nor to state that the 
formula for curing in their barn is not susceptible of alteration and improvement. 
On the contrary, it is believed that the formula can ho changed very materially to 
lessen many complications which appear to be unnecessary. In the three cures as 
carried on by a representative of the company the method was not followed in many 
particulars, and yet each of the three curings -was considered a success, The time 
required in curing likewise is believed to be subject to variation and may be lessened 
materially. 

(6) Tlie curing as conducted in this experiment was made iu the Snow barn on 
the Snow wire stick. As has been stated, the leaf-cure process may be conducted in 
a log barn, using the Snow wire stick or some similar device. It is believed that 
the very great increase of value by the leaf-cure process is due less to the barn appli¬ 
ances than to the method of curing the leaves separately as they ripen upon the 
stalk, though the improved barn no doubt was an important factor in bringing this 
about. As to what are the comparative merits of the leaf-curing on wire in the 
Snow barn and the leaf-curing ou wire in an old style log barn, it is impossible now 
to say. 

(7) The plan of plowing under tobacco stalks after the leaves have been removed 
by the leaf-curing process, as advisee! by the Snow process, is to be commended. It 
restores to the soil whatever fertilizing ingredients there may bo in the stalk, and it 
prevents the growth of suckers from the stalk, which is considered wasteful and 
harmful to the soil, for these materials generally are left in the field during the 
winter to be scattered and destroyed. If after plowing the stalks under crimson 
clover (an annual) he sown, it will prevent the fields from washing and v ill attain 
a good growth by the spring, when it in tarn can be plowed under to receive the 
next tobacco crop—a process which is of value as a permanent ondcher of the soil, 
as the clover belongs to the family which has the power of absorbing* and retaining 
in a large measure that, most valuable and useful gaseous element of the air— 
nitrogen. 

(8) The experiment, so far as lias been told, relates to methods, weights, and values 
of the two parts of the acre. As to how the result recorded is" brought about other 
than as described, what changes take place in the loaf in curing, what chemical 
compounds are formed which give the chief value of the leaf, and whether these 
compounds arc formed more abundantly in the leaf by the leaf cure than by the 
stalk cure, must remain for another bulletin. Samples were carefully taken of all 
the grades produced in each x>rocosa and these will be analyzed, both for their 
inorganic mineral ingredients and their organic compounds. This chemical work 
will he carefully done and the results promise to be of interest! and value. 

Experiments with wheat, A. I, Hayward {Maryland Sta. Bui Ho, 
U, Sept., 1891, pp. 207-223). 

Synopsis .—These included (1) a test of varieties, (2) experiment with seed from 
Maryland and Kansas, and (3) a soil test with fertilizers. Previous accounts of 
similar experiments maybe found in the Annual Reports for 1889 and 1890 and in 
Bulletin No. 10 of the station (E. S. R., vol. n, pp, 351 and 726, and in, p, 513). 

Whea% test of varieties (pp. 207-215).—Descriptive notes and tabu¬ 
lated data for 48 varieties. In 1891 the most productive varieties were* 
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Fultz, Golden Amber, Currell Prolific, lied May, Wyandotte lied, nigli 
Grade, Extra Early Oakley, Arnold Hybrid, Zimmerman, Fulcaster, 
and Stra-yer Egyptian. 

Wheat-from Maryland and Kansan seed (pp. 215, 210).—A brief ac¬ 
count of an experiment with (> varieties. There was no great differ¬ 
ence in the results in favor of seed from, either locality. 

Wheat, midhods of seeding and quality of seed (pp. 210-218).—Notes 
arid tabulated data on an experiment in which sowing broadcast was 
compared with drilling, and seed oi* the best, medium, and poor quality 
was sown Avith a drill. The results were indecisive. 

Wheat , soil test with fertilizers (pp, 218-223).—The land and the fer¬ 
tilizers used for this test were those employed in a similar experiment 
with corn in 1889 and 1890, as recorded in the Annual Reports of the 
station for those years (E. S. It., vol. ii, p. 352, and lit, p. 513). The 
variety grown was Golden Cross, which gave relatively small yields 
on all the plats. The results are tabulated. Nitrogen alone, in vari¬ 
ous forms, gave profitable returns. Lime materially increased the 
yield, but marl produced little effect. Potash and phosphoric acid, 
singly and in combination, were ineffective. Averaging the results 
with corn and wheat for the three years, it appears that phosphoric 
acid alone gave negative results, potash increased the yield 2 per cent, 
lime 22 per cent, and nitrogen alone 02 per cent. 

Report of agriculturist of Maryland Station for 1891, A. I. Hay¬ 
ward (Maryland Sta . Report for 189 1, pp. 817-878). 

Synopsis ,—This includes the following subjects: (3) Silos and silage, (2) crops grown 
for silage, (3) soil test with corn, (4) experiment in cletasseling corn, (5 and t>) 
tests of varieties of oats and wheat, (7) grasses and forage plants, (8) rotation 
experiment, (9) potato experiments, (10) Maryland vs. Vermont potatoes for 
seed, mid (11) Miscellaneous. 

Silos and silage (pp, 347-350).—Two of the station silos which worn 
coated inside with creosote oil when constructed in 1888 have remained 
intact, while the lining hoards of a third silo which were not thus 
coated were so far decayed in 18i.ll that it was deemed advisable to 
replace them with new hoards. Silage made from a mixt ure of corn and 
soja beaus decayed rapidly after the silo was opened, and corn silage 
made from the whole stalks did not prove to be an economical feeding 
stuff on account of a large percentage of waste. About 75 tons of corn 
silage were stored at the station in 1891 at an average expense of 75 
cents per ton for harvesting, hauling, cutting, and storing. 

Crops grown for silage (pp. 350-355).—Notes and tabulated data, on 
the methods of planting and cultivation, yield of green and dry fodder, 
and percentages of water and ash at different stages of growth for corn, 
Jerusalem corn, Chinese sorghum, and corn with sorglmm, cowpeas, or 
Jerusalem com grown on 14 plats. Samples of the crop were weighed 
and analyzed at three stages of growth as follows: (1) The cob 
developed but the kernel unformed, (2) the kernel in the dough state, 
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and (3) tlie kernel hard and nearly ripe. In the first two stages tlie 
ratio of dry to green substance was practically the same, but there was 
an increase of 23 per cent in the production per acre. At the third 
stage the ratio of dry to green substance was 1: 3.6, but the total green 
forage per acre decreased 4.2 per cent as compared with the second 
stage. There was, however, a gain of 28.7 per cent of dry substance 
over that at the second stage. As regards yield of dry fodder, the 
results favored a distance of 2.5 feet between the rows rather than 3 or 
3.5 feet when the stalks were 0 inches apart in the row. There was 
little difference in the yields from planting at 9, 12, and 6 inches apart 
in the row. Shallow cultivation (1 to 1.5 inches) as compared with 
medium (3 inches) and deep (5 inches) gave the largest yields with 
only about half the labor required by the other methods. 

Soil test with com (pp. 355-358).—Notes and tabulated data on an 
experiment on 23 tenth-acre plats of clayey loam soil with gravelly sub¬ 
soil. The land was used for wheat in 1890 and had previously been 
cropped for a number of years with little or no in anuring. The fertilizers 
used were stone lime, oyster shells (burned or ground),marl, landplaster, 
Thomas slag or Chile guano, sulphate of iron, kaiuit, castor pomace, 
and stable manure, each singly; boneblack, muriate of potash, and 
nitrate of soda, singly, two by two, and all three together; and South 
Carolina rock alone and in combination with nitrate of soda and muriate 
of potash or with dried blood and muriate of potash. The effects of the 
fertilizers were not clearly shown in the yield. Kainit and complete 
fertilizers gave the largest yields. 

Experiments in detasseMng corn (pp. 358,359).—The tassels in two rows 
out of every three in a portion of the cornfield were removed. The 
results, as tabulated, show the largest average yields for the rows where 
the tassels were not removed. 

Test of varieties of oats (pin 359-301).—Forty-two different varieties 
were grown in 1891, hut the crop was so poor that details of the test are 
not given. The la rgest yields were produced by Surprise, Barley, Early 
Arkangcl, Unknown, Badger Queen, Canada White, Brobsteier, and 
Virginia Winter. 

The American Banner and American Beauty are doubtless the same variety under 
different names. Some authorities give the following as different names for the same 
variety: Badger Queen, Barley, Clydesdale, Prize Chester, Kaco Horse, Welcome, 
White Belgian, and White Canadian. Excepting the Barley, the Clydesdale from 
Thorhum, and the White Belgian, the other varieties appear on oxtr grounds to be 
the same oats. But here wo have the variety Clydesdale from two different seeds¬ 
men, with a week’s difference in time of ripening, and showing different characters 
in the head. * * * The White Belgian if true to name should have a large open 
panicle or head; our White Belgian had a closed panicle, with the spikelets all drop* 
ping to one side, sometimes called side oats, and was undoubtedly identical with 
White Russian, Baltic White, and. Japan. The Red Rust-Proof and Texas Rust- 
Proof are the same variety and the Black Prolific and Black Tartarian are inden- 
tical. * * * There was this year no appreciable difference between Early Ark- 

angel, Improved White Russian, Harris, Improved Welcome, and Hargett Seizure, 
but a single year’s trial will not warrant calling them all by one name. 
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Test of varieties of wheat (p. 361).—The details of this experiment are 
given in Bulletin NTo. 14 of the station (E. S. B., vol. iv, p. 35). 

Grasses and forage plants (pp. 362-366).—Notes on a number of species 
which have been grown at the station. The following have given good 
results: Sweet vernal, orchard grass, tall oat grass, meadow foxtail, 
sheep’s fescue, meadow fescue, tall fescue, Joliuson grass, and Bermuda 
grass. Bermuda grass, timothy, and Johnson grass did not do as well in 
1891 as formerly. Grasses of the fescue family seem especially well 
adapted to the region of the station. Crimson clover has been grown for 
several years past in various parts of the State, and generally with good 
results. Alfalfa hasnot been successfully grown at the station. Experi¬ 
ments with Lathyrus sylvestris are in progress. The Unknown pea, a 
variety of cowpea, juoduced a large amount of green forage and is rec¬ 
ommended for purposes of green manure. Japanese clover grows in 
this region as a low and spreading plant, forming excellent pasturage, 
but only during a short season in the fall. 

Rotation experiment (pp, 366-369).—A report of progress showing the 
yields of crops in 1891 on 6 plats laid out in 1888. 

Potato experiments (pp. 369-374, figs. 2).—-Notes and tubulated data 
for an experiment in which large and small whole potatoes, two or three- 
eye pieces, and one-eye pieces were planted. The varieties used were 
Early Bose, New Queen, Dakota Bed, and Early Harbinger. The re¬ 
sults of this and of two previous experiments indicated that the yield 
increases with the amount of seed, but that when large whole potatoes 
are used for seed there are very many small potatoes in the crop. The 
most profitable results were obtained when small whole potatoes were 
planted* 

Maryland vs, Vermont potatoes for seed (pp. 374-370).—This is a con¬ 
tinuation of an experiment made in 1889 and 1890, as recorded in the 
Annual Reports of the station for those years (E* S. B., vol. n, p, 319, 
and nr, p. 515). The results for 7 varieties grown in 1891 show an 
average yield of 88 bushels per acre for the Maryland seed and 152 
bushels for the Vermont seed. 

Miscellaneous (pp. 376-378).—Brief notes on experiments with beets 
and flaxseed and in feeding animals. 

Field experiments, 0. A. Goessmann (Massachusetts State St<u 
Report for 1891 9 pp . 180-217). 

Synopsis .—Notes are given on experiments with a number of difforont species and 
varieties of grasses, forage plants, cereals, root crops, and vegetables,* with Sto¬ 
wed Evergreen and Pride of the North corn for silage j and in the improvement 
of grass land. There are also general statements regarding the farm work of the 
station. 

Grass experiments (pp. 180-186).—Notes are given on the growth at the 
station of Kentucky blue grass, English rye grass, Italian rye grass, 
meadow fescue, herd's grass, and mixtures of redtop with English rye 
grass, Italian rye grass, herd’s grass, and meadow fescue. These were 
each grown on plats 175 by 33 feet (two fifteenths of an acre)* 
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Experiments with field and garden crops (pp. 187-197).—Notes are given 
on white soja beans, black soja beans, serradella, Bokhara clover, spring 
vetch, white vetch, kidney vetch, sainfoin, yellow trefoil, yellow lupine, 
white lupine, forest pea (Lathy rus sylvestris ), common buckwheat, Jap¬ 
anese buckwheat, silver hull buckwheat, stachys tubers, Chinese potato 
bulblets, prickly comfrey, English rye grass, 15 varieties of wheat, 
Kansas King corn. Jerusalem corn, and 5 varieties of sugar beets, the 
seed for some of which were sent by the IT. S. Department of Agriculture. 
The yields are given of spinach, beets, potatoes, lettuce, celery, kohl¬ 
rabi, cabbages, and tomatoes raised on plats manured with mixtures of 
30 pounds muriate of potash, 40 pounds dissolved boneblack, and either 
75 pounds dried blood, 47 pounds nitrate of soda, or 38 pounds ammon¬ 
ium sulphate. 

U A critical discussion of the results is deferred to a later period in 
our investigation, when the experience of several years will furnish a 
safer basis for deduction.” 

Experiments ivith Stow ell Evergreen sweet corn for silage (pp. 198, 
199).—Stowell Evergreen corn was grown on 2 fertilized plats, the 
seed for 1 plat being received from the IT. S. Department of Agri¬ 
culture. The yields and analyses are given. 

Pride of the Forth corn for silage (pp. 207,208).—The yield and com¬ 
position of Pride of the North corn grown lor silage. 

Experiments with grass land (pp. 209-215).—An account is reprinted 
from the previous report on the improvement of a meadow consisting of 
1G to 17 acres and its treatment since 1886, together with the yields of 
hay in 1891 from plats receiving different kinds of fertilizers. 

Report on general farm work (pp. 216, 217).—Brief remarks on the 
current farm work and a statement of the amounts of hay and other 
feeding stuffs raised during the year. 
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A. C. TnUK, j Editor, 

Experiments with fertilizers on tomatoes, E. B. Voorhees 
(Few Jersey Stas., Report for '1891 , pp. 85-108). —A reprint of Special 
Bulletin O of the station (E. S. R, vol. m, p. 879). 

Experiments with fertilizers on sweet potatoes, E. B. Voor- 
HEES (New Jersey Stas. Report for 1891 , pp. 124-132). —A reprint from 
Special Bulletin P of the station (E. S. R., vol. hi, p. 883), together with 
analyses of the potatoes grown with different fertilizers. 

Experiments with fertilizers on peach trees, E. B, Voorhees 
(Few Jersey Stas. Report for 1891, pp. 133-138). 

Synopsis .—Nitrate of soda, superphosphate, and muriate of potash, singly or in com¬ 
bination, plaster, manure, and manure and lime were compared with no manure 
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on Crawford Malacatoon peaches. Nitrate of soda alone did not increase the 
yield. The other two fertilizers alono or combined, and especially complete ferti¬ 
lizers, were effective. The largest yields were from barnyard manure. On the 
basis of cost of fertilizer per basket of peaches, the best return was from muri¬ 
ate of potash alone, followed by the comploto fertilizer. On the basis of the 
sidling price, the largest net profit was from the complete fertilizer. 

This is a continuation of an experiment on the farm of S. 0. Dayton, 
commenced in 1884. Nitrate of soda 150 pounds, superphosphate 350 
pounds, and muriate of potash 150 pounds were used singly, two by 
two, and all three together; plaster 400 pounds, barnyard manure 20 
two-horse loads, and a mixture of 10 loads of barnyard manure and 50 
bushels of lime per acre, were each used on one plat; and two plats 
remai ned unmauured. 

The variety of fruit is Crawford late Malacatoons. The first crop was picked in 
1887. This was a small crop. In 1888 a good crop was secured. In 1889 the crop was 
again small, and in 1890 it was an entire failure, as elsewhere in the State. This year 
a very large crop was picked, though poor in quality, as stated by Mr. Dayton. The 
orchard was visited by the chemist of the station on September 10, at which time 
many trees were still overloaded with fruit, but little of which could be considered 
as first class. 11 * * 

[The yields and financial results in 1891 are fully tabulated,] Of the single ele¬ 
ments, nitrate of soda has not increased the yield, plat*2barely liolding its own with 
plat 1 (unfertilized). Both superphosphate and muriate of potash have been effect¬ 
ive, though decidedly in favor of the potash. The increased yields from combina¬ 
tions of two elements are largo and practically uniform. The best yield from chemical 
manures is from the complete fertilizer, but this is forty baskets lower than that 
from the barnyard manure. * * * 

[Concerning tbe pecuniary results,] muriate of potash was the most valuable of the 
single elements, giving a greater net gain than barnyard manure, while nitrate of 
soda was of no value. The most profitable combination of two elements was on plat 
8, with muriate of potash and superphosphate, though nitrate of soda was decidedly 
beneficial when used in connection with either and in all cases more profitable than 
large dressings of barnyard manure. The largest net gain ($308.79), was on plat 9, 
from complete chemical manure. 

In view of the variable factor of selling price, the cost of fertilizer per basket 
would perhaps better express the relative effect of the different materials used. 

On this basis it appears that up to the present time the single fertilizing elements 
have produced peaches at a less cost per basket than either combinations of two ele¬ 
ments or of all three in the form of a complete fertilizer. The best return for money 
expended was secured from the muriate of potash. The complete manure on plat 9 
was superior to combinations of two elements, except on plat 8 [superphosphate 
and muriate of potash], and also to barnyard manure. It must be remembered, 
however, that the larger yields at a higher cost per basket may be the most satisfac¬ 
tory. For instance, if the average selling price were but 25 cents, 400 baskets at 20 
cents profit would be less satisfactory than 800 at a profit of 15 cents. 

The yields are given of corn grown with different fertilizers in a peach 
orchard on the farm of S. S. Voorhees. 

Experiments with fertilizers on turnips, E. B. Voorhees {New 
Jersey Stas. Report for 1891, pp. 139-141). 

Synopsis .—Mixed minerals and a complete fertilizer were compared with farm ma¬ 
nure, alone and with chemical fertilizers, and with no manure on turnips. Drouth 
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reduced the crop. All tlio fertilizers used increased the yield, but the complete 
fertilizer was somewhat more effective than barnyard manure. Kninit was the 
most effective form of potash. Financially the mixed minerals and the com¬ 
plete fertilizer were decidedly and almost equally profitable. There was no 
profit from barnyard manure. 

This experiment was planned for potatoes, and tlie land was prepared 
and manured as described in tlie potato experiments mentioned above 
(p. 30). The potatoes failed to germinate and turnip seed were sown in 
drills on all the plats. The early season was favorable but the crop 
suffered severely from the drontli in September. The yields of roots 
and tops are tabulated. 

u The comparative effect of the different methods of manuring is 
shown in the following table, where the plats are grouped 



Turnips 
per acre. 

Tops per 
acre. 

Gain 

Turnips. 

Tops. 

Unfertilized .. 

Tons. 

6.1 

Tons. 

2.7 

3.3 

Tons. 

Tons. 

Minerals alone. 

9.5 

3.4 

0.6 

Minerals and nitrogen ... 

10.2 

2.8 

| 4.1 

0.1 

Barnyard manure. 

9.9 

2.1 

| 3.8 

—0.6 

Barnyard and mixed chemical manures. 

9,9 

2.3 

! 3.8 

. 

-0.4 


A very decided gain is secured from minerals alone—an average of 3.4 tons or over 
55 per cent. The addition of nitrogen to the minerals increased the yield to 4.1 tons— 
a gain for the nitrogen of 0.7 tons'. The gains from 20 tons of barnyard manure 
and lrom 10 tons of barnyard manure with half quantity of chemical manure were 
identical, viz, 3.8 tons; on this basis of yield, therefore, the chemical manures were 
on the average superior to the barnyard manure and the barnyard manure was 
superior to tlie chemicals without nitrogen. * * * The average yields for the 

different forms of potash are as follows, calculated on the basis of an acre: 

Tons. 

Yield from muriate.,. 8.7 

Yield from sulphate. 10.2 

Yield from kainit. 11.0 

The sulphate gave a yield of 1.5 tons, or 17 per cent greater than the muriate, while 
from kainit the yield was 2.3 tons, or 26 per cent greater than from muriate. ■ s * * 
In this section, whore turnips are used in the dairy, they are regarded as worth $8 
per ton. Assuming that the yield on the unfertilized plats paid expenses, the profits 
from the different methods of manuring are: 



Value of the 
increased 
crop. 

Cost of fer¬ 
tilizer. 

Xet 

profit. 

Minerals alone..... 

$27.20 
32.80 

$8.10 

12.74 

$19.10 
20. Od 

Complete manure..-.... 

Biumyar^ mannr A _ _ ^. _ _... . . 

30.40 

30.00 

0.40 

Barnyard manure and chemical manure..... 

30.40 

21.77 

8.63 



A very decided gain was secured in all cases except from barnyard manure, which 
simply paid expenses when not including the extra cost of handling. The complete 
fertilizer though the most profitable was but little ahead of the minerals alone* 
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Experiments with nitrate of soda on strawberries, E. R. Yoor- 
hees (New Jersey Stas. Report for 1891, pp. It l, 112). 

Synopsis .—Nitrate of soda was compared with manure on Sharpless strawberries on 
2 eightli-acre plats of sandy loam liberally manured two years before with 
haiuit and phosphate. Nitrate of soda increased the vigor of the plants and the 
yield of fruit mainly by enlarging the individual berries. The net increase in 
profit was at the rate of about #40 per acre. 

Sharpless strawberries were set in 1889 on 2 eighth-aero plats of 
sanely loam land, both plats being* manured at that time with 1,500 
pounds per acre of a mixture of kainit and precipitated phosphate. 
In the spring of 1891 nitrate of soda, 200 pounds per acre, was broad¬ 
casted on 1 plat, the other remaining untreated. u A very decided 
difference was noticed in the appearance of the plants on the 2 plats, 
those on the untreated plat showing a deeper color, larger leaves, ami 
a much stronger bloom.” The yields of berries were, without nitrate 
102 quarts per plat, with nitrate 213 quarts per plat. 

The gain in yield from the use of nitrate was 51 quarts or 31 per cent, and was 
due mainly to the increased size of the fruit; the number of berries was apparently 
little increased. 

The berries were sold in the New Brunswick markets; the selling price averaged 
10| cents per quart. There was therefore a gain of #5.54 per plat or $41,112 per 
acre. Tlie nitrate cost $45 per ton, which made the cost of the amount used $1,50 
per acre, in reality a return of 10 cents for every cent invested in the nitrate. There 
is no doubt but that this large increase in yield from nitrate of soda alone this year 
was made possible by the presence in the soil of considerable amounts of mineral 
elements supplied by the dressing of phosphate and potash in 1889, though it forci¬ 
bly illustrates the profits that may ho derived from special manuring. 

' Report of horticulturist of Maryland Station, T. L. B runic 
(Maryland Sta. Report for 1891 , pp. 379-121 , figs. 8). 

Synopsis .—The subjects treated are (1) the station orchards; (2) spraying experi¬ 
ments; (3) spraying apparatus; (4) test of varieties of tomatoes; (5) potted r>s, 
transplanted tomato plants; (6) fertilizer test with tomatoes; (7) test of varie¬ 
ties of strawberries, blackberries, and lettuce; (8) root rot of peas; and (9) win¬ 
ter budding. 

The station orchards (pp. 379-391).—Notes and tabulated data on ex¬ 
periments with Paris green combined with ammoniacal copper carbon¬ 
ate, copper carbonate and carbonate of ammonia, or kerosene emulsion 
and copper carbonate, on apple trees of the Winesap and Limbertwig 
varieties. Kavages by insect pests were diminished by the treatment, 
but as regards fungous diseases the results were inconclusive, Paris 
green in combination with the copper compounds was quite injurious to 
the foliage. The mixture containing kerosene emulsion was prepared 
as follows: 

Three bars (about 27 ounces) of Lenox soap [were first dissolved] in 3 gallons of hot 
water. This was poured into a barrel or half barrel, and to it was first added 1 
pound of carbonate of copper and 2£ounces of Paris green. The whole was then thor¬ 
oughly mixed with a large Lewis combination syringe by repeatedly spraying it back 
into the barrel. The soap is a good suspender of both the carbonate of copper and 
Taxis green. Six quarts of kerosene oil were finally added and thoroughly churned 
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with tlie syringe till well emulsified into a green, milky mixture. This was then 
diluted to 28 gallons and sprayed upon the trees. The Paris green remained sus¬ 
pended very well and did not need as much agitation as when sprayed with water 
alone. The cost was about 51 cents for 28 gallons. 

An improved ammoniacal copper carbonate was prepared by the sta¬ 
tion chemist by dissolving 3 ounces of copper carbonate and 1 pint of 
ammonia in 4 gallons of wafer containing about 5 pounds of carbonate 
of soda. This mixture was diluted with 50 gallons of water. It was 
found that pyrethrum could be used with this mixture. 

Bordeaux mixture was successfully used on watermelons, cucumbers, 
muskmelons, pumpkins, squashes, tomatoes, strawberries, and quinces. 
Spraying with copper compounds did not prevent injuries to black¬ 
berries by reel rust (Ccuoma nitens ). 

Spraying apparatus (pp. 301-309).—Illustrated descriptions of various 
forms of spraying apparatus. 

Test of varieties of tomatoes (pp. 400-407).—Notes and tabulated data 
on a test of 84 varieties, in continuation of that recorded in Bulletin 
No. 11 of the station (E. S. E., vol. n, p. 728). The varieties pro¬ 
ducing fruit at the rate of 15 or more tons per acre were Brandywine, 
Mayflower, Long Keeper, Fulton Market, Golden Sunrise, Table Queen, 
Annie Dine, Livingston Stone, Puritan, Hundred Days, Bronze Leaf, 
Burpee Climax, Extra Early Advance, Favorite, Paragon, Extra Early 
Jersey, MeCullom Hybrid, Horsford Prelude, Buist Beauty, Igno- 
tum, Matchless, Beauty, Peach, Volunteer, Morning Star, Golden Trophy, 
Little Gem, and Large Yellow. Of these, Long Keeper, Hundred Days, 
Extra Early Advance, and Horsford Prelude were among the earliest 
varieties. 

Potted vs. transplanted tomato plants (pp. 407-410).—A repetition of 
the test recorded in the bulletin cited above. The results in 1891, as 
tabulated, confirm those of the previous year in showing that the potted 
plants matured more fruit than the transplanted plants, and that a 
large portion of it was produced earlier in the season. 

fertilizer test with tomatoes (pp. 410-412).—Notes and tabulated data 
on an experiment in continuation of that recorded in the bulletin cited 
above. The varieties planted were Acme, Favorite, Atlantic Prize, 
Beauty, Dwarf Champion, Ignotum, and Horsford Prelude. The ferti¬ 
lizers were nitrate of soda, dried blood, dissolved boneblack, and muriate 
of potash, used singly, two by two, and all three together, on 10 plats, 
2 plats receiving no manure. The yields on all the plats were very 
small, but in a general way confirmed those of previous years in indi¬ 
cating that nitrate of soda is the best single fertilizer for tomatoes and 
that good results are obtained from the use of a complete fertilizer. 

Tests of varieties of strawberries, blackberries , and lettuce (pp. 412- 
420).—A summary is given of a test of 118 varieties of strawberries. 
The most productive varieties were Staymen No. 1, Sadie, Warfield, 
Mrs. Cleveland, Clingto, and Staymen No. 2* The earliest varieties 
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were Michel Early, Hoffman, and Van Deman. The best varieties 
were more productive when cultivated in hills than in matted rows. 

Tabulated data and descriptive notes are given for 19 varieties of 
blackberries. Early Harvest, Minnewaski, and Thompson Early Mam¬ 
moth were the most productive. 

Brief statements are made regarding a test of 77 varieties of lettuce. 
The best varieties grown for outdoor culture were Hanson, Grand Rap¬ 
ids, Denver Market, Sunset, Early Curled Simpson, Cal. All Heart, 
Paragon, and Early Curled Silesia. 

Root rot of yeas (pp. 420,421).—A brief account of observations on a 
root disease of peas at Harmans,, Anne Arundel County, Maryland. 

Winter budding (p. 422). 

[Japan seedling pear stocks] were placed on the eighth of April iri a hotbed having 
6 inches of sand over the heating material. Both the heat of the sun and the manure 
honeath caused the sap to start in the stocks, and in eight days they were ready to 
hud by the ordinary method. They were taken to a warm room, budded with Mi¬ 
kado pear buds, and thou placed hack in the sand to take. In about eight days 
more they had all taken nicely and wore transferred to dam}) sawdust to await 
planting in the nursery and to prevent them from growing. A few days later they 
wore set in the nursery. During the summer they had good culture and made an 
average growth of 2 feet. They were all vigorous and large enough to he trans¬ 
planted to the orchard by fall. This method is practicable on a large scale, and 
it may be that a largo and more convenient, incubator can he devised to start the 
sap enough so the hark will run and in which to place stocks when budded to make 
f them take. 

The station vineyard (Maryland Sta . Bui Mo. 15, Bee1891, pp. 
225-230 ).—A classified list of the varieties of grapes planted and 
general statements regarding the arrangement and culture of the vine¬ 
yard. 

Analyses of plants, fruit, etc. (Massachusetts State Sta. Report for 
3891, pp. 296 , 297, 327-336). —Tabulated analyses oC carnation pinks 
(whole plant), grapes, sound wood of plums, black knot of the plum, 
banana skins, and miscellaneous fruits. 

Plowing to different depths, E. S* Eichman (Utah Sta. Bui. No. 
14 , June 1 , 1892, pp. 1,2 ).—An account of an experiment in which plats 
used for cabbages, peas, carrots, sweet corn, and potatoes were plowed 
to a depth of 3, 0, or 9 inches. In the case of peas the shallowest 
plowing gave the best results, in the other cases the deepest plowing. 


FORESTRY. 

Report on forestry, 0. A. Keffer (South Baicota Sta. Bui No. 29 , 
Bee., 1891 , pp. 3-28). 

Synopsis .—Notes on the growth of a number of species of trees planted on experi¬ 
mental plats at the station. 
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The following table gives the average growth of different species 
during three years (1SS9~’91). “All the figures are averages obtained 
by measuring a number of leading branches on the trees showing the 
greatest, least, and average growth.” 


Total growth in inches. 


Variety. 

1889. 

1890. 

1891. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Aver¬ 

age. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Aver¬ 

age. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Aver- 

age. 

Popvlus pyramidalis . 

23 

10 

16 

40 

18 

36 

43 

10 

35 

Popvlus uolester . 

80 

5 

181 

38 1 

18 

85 

46 

20 

371 

Black walnut. 

u 

1* 

4* 

o i 

3 

6 

20 

6 

18 

White wain lit. 

9* 

14 

64 







Yellow birch. 

10 

3 

6 

30 

7 

20* 

36 

9 

21 

White oak. 

5 

1 

n 

9 

2 

54 

13 

7 

10 

Whito hircli... 

7£ 

21 

5* 

29 

12 

16 

40 

10 

23 

While elm. ... . 

24 

3 

91 

42 

10 

22£ 

46 

13 

32 

Black wild cherry. 

12 

4 

8 

26 

6 

36 

32 

20 

28* 

Soft maple.. 

12* 

4 

8§ 

35 

16 

221 

45 

26 

841 

Soli x fray His . 

8 1 

8 

15* 

30 

38 

24 

40 

r >2 

29* 

Scotch pnio. 

72 

2* 

42 

9 

2 

5 

16 

2 S 

4 

Larch. 

7* 

n 

5 

14 

8 

33* 

16 

5 

111 

Black Hills sinueo. 

5* 

i 

2* 

4 

1 

21 

21 

2 

2* 

White pine. 

71 

01 

41 

8 

1 

41 










Popvlus cert, mens is . 

39 

9 

251 

40 

34 

37 

34 

30 

24* 

82 

Box elder, 1 year old v . 

32 

3* 

10* 

38 

10 

28* 

39 

22 

Box elder, 2 years old - . 

34 

01 

18 

45 

20 

374 

54 

24 

381 

Cottonwood, 1 year old*. 

25 

41 

154 

60 

16 

40* 

40 

19 

29* 

White ash. 

14 

3 

9| 

34 

8 

22* 

31 

6 

; 

19 


* When transplanted. 


WEEDS. 

Notes on weeds, B. D. Halsted (New Jersey Stas. Report for 
1891 , pp. 313-340). 

Synopsis. —This includes a report on the study of weed roots, statements regarding 
the migration of weeds, a comparison of the species of weeds found in Eastern 
and Western States, general statements showing why foreign weeds become so 
troublesome in this country, and the importance of taking measures for the 
extermination of weeds. 

In connection with the making of a collection of 100 of the worst weeds, 
to be distributed to agricultural colleges, experiment stations, and other 
institutions, the roots of these species were carefully studied. The root 
systems were classified into taproots, fascicled roots, and root systems 
with tap and fascicled roots combined. Under each of these heads the 
roots were divided into live classes according to size. The results of 
this classification for the 100 species in the collection were as follows: 

Perennial weeds with taproots .—(1) Very large —Bouncing Bet (Sapo- 
naria officinalis ), St. John’s wort (Hypericum perforatum ), burdock 
(Arctium lappa), Canada thistle (Onions arvensis ), dandelion (Taraxacum 
officinale ), dogbane (Apocynum camdbimm ), bindweed (Convolvulus 
arvense), bracted bindweed (0 . sepium ), man-of-the-eartli (Ipomma 
pandurata ), and curled dock (Rumex crispus)} (2) large —mallow (Malm 
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rotundifolia), passion vine (Passiflora incarnata ), chicory (Giehorium 
intybus), heal-all (Brunella vulgaris), and catnip (Xepeta cat aria ); (3) 
medium —sneeze weed (Helen mm tenuifolium), ground ivy (Nepeta heder- 
aeea), and three-seeded mercury (Aealyplm idrgmica)) (-1) small —none; 
(5) very small —-none. 

Biennial weeds with taproots .—(1) Very large —nonesuch (Medicago 
lupulina ), evening primrose ((Emihera biennis), wild carrot (Daueus ear- 
rota), parsnip (Pastinaca saliva), teasel (J)ipsacus sylvestris), hound’s 
tongue (Gynoglossim officinale), blue weed (Belli urn vulgar v ), moth mul¬ 
lein (Verba scum hi attar ia), and mullein (Verhaseum thapsus ); (2) large — 
yellow rocket (Barbarea vulgaris)) (3) medium —stick-seed ( Echino - 
spernum lappula)) (4) swndi—dead nettle (.Laminum amplexieaule ); (5) 
wy —none. 

-Awwa? fci/7*. taproots .—(2) Large —black mustard (/h'c.v.v/m 

nigra), shepherd’s purse (Capsella bursa-pa storis), Held popper grass 
(Lepidium eampestre), pepper grass (L. virginieum), hedge mustard 
(tSisymbrium officinale), corn cockle (Lychnis githago), velvet leaf (Abu- 
tilon avicennai), mayweed (Anthemis eotula), ooeklelmr (Xanlhium can- 
adensc), purple thorn apple (Datura tatula), horse nettle (tiolanum earo- 
linense), tumbleweed (Amarantm altms), pigweed (A. chlorostaehys), 
pigweed (A. retroflexus), goosefoot (Ghenopodium album), black bind¬ 
weed (Polygonum convolvulus)) (3) medium —charlock (Brassiea sina- 
pistrum, B. arvensis), wild radish (Raphanus raphanistrum), bladder 
ketmia (Hibiscus trionum), carpet weed (MolInyo vcrtieillaki), button 
weed (Diodia teres), sow thistle (8onchus olcraeens), knot grass (Polygo¬ 
num aviculare), spurge (Euphorbia pres Hi), and spotted spurge (Eu¬ 
phorbia maeulatce)) (4) small —ehiekweod (Stellaria media), and purs- 
laue ( Portulaea oleracea)) (5) very small —none. 

Perennial weeds with fascicled roots .—(1) Very large—Sedum t depth 
imn) (2) large —milkweed (Aselepias syriaca), toadflax (l/rnarm vul¬ 
garis), climbing buckwheat (Polygonum dwmetorium), and quack grass 
(Agropyrmn repens)) (3) medium —tall buttercup (Ranunculus arris), 
orange hawkweed (Mcraeimi aurantiaeum), cone flower (RudlmMa 
MrU), and coco grass (Gyperus rotundas ); (4) small— bulbous buttercup 
(Ranunculus hidbosus), ami oxeye daisy (Chrysanthemum Lmmmthe- 
mum)) (5) very small —none. 

Biennial weeds with fascicled roots .—(1) Very large— none; (2) large — 
white melilot (Melilotus alba) and fleabane (Erigeron strip os us ); (3) me¬ 
dium —fleabane (Erigeron eanadensis)) (4) small —none; very small — 
wild onion (Allium vineale). 

Annual weeds with fascicled roots .—(1) Very large —none; (2) large — 
none; (3) medium —chamomile (Anthe/mis arvensis), firewood (EreehK- 
tis Meracifolia), smartweed (Polygonum pcnnsylmniemi), chess (Bro- 
mus seealinus), barnyard grass (Panieum crus-galli), crab grass (l\ mm- 
guinale)) (4) small —chess (Bromus ieotonm), witch grass (Panieum cap- 
illare), and the two foxtails (Setaria glauca and 8. viridis ); (5) very 
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small —speedwell (Veronica per eyr inti) , broom rape (Orobanche ramosa), 
sandbar (Cenchrus tribuloides ), and wire grass (Elcusine indica). 

Perennial 'weeds with mixed roots. —(2) Large — motherwort (Leonnms 
card idea), the two plantains (Plantago lanceolate and I\ major), and sor¬ 
rel (Rumcx acetosella ), 

Annual weeds with mixed roots.—(2) Large — Texas horse nettle ($o- 
lanxtm rostratum), spreading pigweed (Amawmttt* blitokles), and goose- 
foot ( Ghcnopodium ambrosioides) j (3) — horseweed (Ambrosiatrifida) 

and ragweed (A. artemismfolia). 

Oregon weeds, M. Craig (Oregon Bta . Ao, 19, May, 1892, pp, 21, 

plates 19). 

Synopsis .—General statements regarding the growth and extermination of weeds, 
the text of State laws for the extirpation of the Canada thistle and dagger 
cocklebur, and -popular descriptions of a number of species which are among the 
worst weeds of Oregon. 

The worst weeds in Oregon include the following species: Larkspur 
(Delphinium sp.) ? aconite (Aconitum fischeri), wild mustard (Brassica 
campestris), winter cress (Barb area vulgaris), shepherd’s purse (Cap sell a 
bursa-pastor is), alftlaria (Erodium eieutarium), poison oak (Rhus diver - 
siloba), poison ivy (R. toxicodendron), sweet clover (Melilotus alba,), bur 
clover (Medicago denticulata), wild gourd (Megarrhiza oregona), dagger 
cocklebur (Xmtliium spinosum), tarweed (Madia sativa), mayweed 
(Anthemis cotula), oxeye daisy (Chrysanthemum Leucanthemimi), Canada 
thistle (Cnicus arvensis), common thistle (C. lanceolatus), burdock (Arc¬ 
tium lappa), French pink (Centaurea cyanus), sow thistle (Sonchus 
oleraeea), pepper weed (Gilia squarrosa), dodder (Omenta raeemosa), 
mullein ( Yerbascxm thapsus), moth mullein ( V. blattaria), narrow-leaved 
plantain (Plantago lanceolata), yellow dock (Rumex crispus), sheep 
sorrel (R. acetosella), pigweed (Amarantm retroflexus), lamb’s quarters 
(Ghcnopodium album), wiki oats ,(Avena fatua), chess (Prom us seealinm), 
couch grass (Agropyrum repens), and common brake (Eteris aquilina). 
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Report of vegetable pathologist of Massachusetts State Sta¬ 
tion, J. E. Humphrey (Massachusetts State Sta. Report for 1891, pp. 
218-218, plate 1). 

Synopsis .—This includes notes on the rotting of lettuce, powdery mildew of the encum¬ 
ber, and various other plant diseases, with suggestions for the preventive treat¬ 
ment of fungous diseases and especially of smuts. 

Rotting of lettuce (pp. 219-222).—An account of observations by the 
author on a* fungus which causes the rotting of lettuce grown under 
glass. 

The structure of the fungus is very simple. From the creeping vegetative threads 
arises the erect spore-louring ones -which branch sparingly toward their tips. The 
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ends ot the branches become slightly swollen, and from each is developed a number 
of short, peglike projections. Each of these now begins to swell at its lip into a 
globular body, which increases in size and finally becomes elliptical in form. This is 
the spore, which when ripe falls from its attachment. The spores germinate promptly 
in water or a nutrient solution hy pushing out one or more threads each. These threads 
when supplied with nourishment grow rapidly into a much-branched mycelium, hi 
a few days the erect spore-hearing threads begin again to bo formed, as above de¬ 
scribed. Well-nourished specimens growing in a moist atmosphere may, after the 
first spore cluster has been formed, put out a new branch from the fertile thread just 
below the cluster of spores. This thread then grows to a considerable length and 
then develops at its tip a new spore cluster, and this process may be several times 
repeated. The result of such a course of development is to produce what appear to 
be very long, fertile threads, with spore clusters scattered at intervals along them. 

Instead of a spore cluster a thread may produce, apparently only when it comes in 
contact with some solid substance, a compact cellular mass, which clings closely to 
the surface with which it is in contact. K * * 

Careful examination of a quantity of material has faded to show any solerotia, 
but it is by no menus certain thatthoymaynot.be formed at least in some eases. 

Iu its development, so far as observed, and in the details of its structure, this 
fungus appears to agree with the form known as Jiolriffis (Polt/ucth) vulyavln, Ki\, and 
is with little doubt the conidi al stage of some sclerotium-producing l\>zna (ftelero- 
tinia). 

Thorough disinfection of the greenhouse and careful culture of the 
plants will very largely prevent loss from rotting. 

Potcdery mildew of the cucumber (pp. 222~22(i).—So far as known to 
the author the first announcement of this disease in this country was 
made in Bulletin No. 40 of the station (E. S. B., vol. m, p. 102). Wants 
affected with the disease were sent to the station by J. Fisher of Fitch¬ 
burg, Massachusetts; and L. H. Bailey of the Now York Cornell Station. 

Tho disease ordinarily appears first on the upper surfaces of the leaves ami some¬ 
times on the steins of the host plants in the form of small, roundish white spots, 
which have the peculiarly powdery appearance which has given to this group of 
fungi their name. These young spots suggest the effect of scattered splashes of dour 
upon the plant.' Microscopic study shows that the white substance consists of the 
threads and spores of the parasite. The surface of the host plant is covered by 
a close layer of flattened cells, the epidermis, and the vegetative threads of the para¬ 
site develop close to this outer surface. * H Y ‘ 

The superficial threads grow and branch freely and soon begin to send up erect, 
vertical threads, from which, after they have reached a certain length, spores are 
formed hy the cutting off of the tip and of successively lower portions by consecu¬ 
tively formed cell walls. Each oblong segment becomes in its turn rounded off at 
the angles and somewhat enlarged at the middle and then falls from its support 
ready for germination. On a well-developed thread one may thus see a chain of 
spores in all stages of development. These spores may vary considerably in size in 
specimens from the same source; hut they do not usually, if ever, differ so widely 
as do those from Dr. Fisher’s and Prof. Bailey’s specimens. Between the two there 
is a considerable difference in form as well as in size, which may point to a specific 
difference in the parasites from the two sources. * * * 

These spores when fully ripe germinate readily in water, but do not develop far. 
Each gives rise to a germ tube, usually near one of the original corners of the spore; 
hut this tube rarely reaches a length greater than twice the short diameter of the 
spore. On nutrient gelatin prepared with an infusion either of prunes or cucum¬ 
ber leaves, the spores will develop no farther than in water ; but in a drop of water 
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on the surface of a living cucumber leaf they send a branch of the germ tube down¬ 
ward, as a haustorium, into the underlying epidermal cell, and then grow and branch 
freely, until a considerable mycelium, forming a spot upon the leaf, is developed. 
From the readiness with which the leaf and stem and all succulent parts of the plant 
are attached in this way, the disease spreads rapidly or may he artificially commu¬ 
nicated to healthy plants. * * * It has been known as the variety CucurMtanm 
of Oidiirn erysiphoides , Fries, which embraces various undetermined summer-spore 
stages of this group. But during last December on several of the leaves of cucum¬ 
ber plants on which the disease had been allowed for six weeks to run its course and 
which were covered by the summer spores of the fungus, there appeared smoky spots 
perhaps half an inch in diameter. On these spots were seen the young yellow and 
brown spore fruits or perithecia of the winter stage. These soon reached maturity 
and furnished the means for specific identification of the parasite. The dark-brown 
ripe perithecia are provided with irregular brownish appendages around their bases, 
and contain several spore sacs each. Each spore sac contains typically and most 
commonly two spores, hut this number is often reduced to one and less often rises to 
three or even four. A careful comparison of this fungus with the described species 
of the genus Erysiphc , to which it plainly belongs, shows it to agree in all essential 
details of structure, perithecia, haustoria, etc., with E. cichoraoeanm DC. * * * 

Prof. Bailey and Dr. Fisher, as well as the writer, have found that this dis¬ 
ease may he kept in check in the greenhouse by spraying the plants as often as 
is necessary with a solution of sulphide of potassium (liver of sulphur) in water, 
an ounce of the sulphide to 4 gallons of water. A stronger solution injures the 
plants and fruits. Spraying with the ammoniacal carbonate of copper has been 
found even more effective. But Prof. Bailey finds more effective than either exposure 
to sulphur vapor. This is accomplished by closing the house as tight as possible 
for half an hour or an hour at a time, while it is filled by the vapor arising from a 
vessel of sulphur kept a little above the melting point on a small oil stove. The 
vessel should be porcelain-lined to protect the iron from the action of the sulphur. 
This vapor appears to he harmless to the host plants, while fatal to surface parasites 
like the powdery mildews. 

Miscellaneous notes (pp. 226-235).—A brief account is given of obser¬ 
vations on a disease of the potato plants, caused by a fungus appar¬ 
ently belonging to the genus Maerosporiwn. 

An undetermined disease of cucumbers was also studied by the author 
from specimens sent from Fitchburg, Massachusetts. 

This disease is characterized by a dwarfed and stunted appearance of the shoots 
attacked. The young fruits become deformed and distorted, and some of the leaves 
which reach a considerable size, perhaps because they are attacked late, turn yellow 
and die. Sometimes a plautwill push out a new and vigorous shoot which may 
grow for a time, but sooner or later is pretty sure to succumb. Over the lower 
surface of these yellow leaves may be seen on close examination, a delicate, white, 
glairy film, which recalls by its appearance a very thin, dried streak of some albu¬ 
minous substance. Microscopic study of this film shows it to be a web of very fine 
interlacing fungus threads, closely adherent to the surface of the leaf. No spore 
formation was ever observed on the loaves as they come from the forcing house j but 
when afresh leaf, covered with a well-developed film, was placed in a moist chamber 
the threads gave rise in two or three days to numerous short, erect stalks, irregu¬ 
larly scattered along their sides. These stalks taper somewhat toward their tips, 
which are rounded or slightly knobbed, and bear the elliptical or rather kidney- 
shaped spores of the fungus. These spores when placed in water swell up by 
absorption of water until they become nearly or quite spherical in form, and then 
germinate by extending a germ tube nearly as large as the average of the vegetative 
filaments of the fungus. 

3080 —Mo. X-4 
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Brief notes are also given on three kinds of fungi attacking winter 
rye ( Urocystis occulta, Puccinia rubigo-vera, and Gladosporium hcrbnrum), 
club root of cabbages (Plasmodiophora brassicir), blights of celery (Ger- 
cospora apii and a form of Sept or la), two clover fungi, (Uromyces trifolii 
and Polythrincium tri/olii), a fish hatchery fungus (Adilya racemosii), 
rust of poplars (Melampsora populiuu), and anthvacnose, of chestnuts 
(Manama ochroleuca). Studies on black knot of the plum are. in prog¬ 
ress. 

Preventive treatment of fungous diseases (pp. 235-218).—General direc¬ 
tions are g’iven for the prevention of diseases of plants by hygienic 
treatment and by the use of fungicides. The methods of preparation 
and use of various fungicides are described. Smuts of oats, barley, 
wheat, rye, and corn are briefly described, with illustrations, and di- 
rectious for their treatment are given. 

Notes on fungi, T. A. Williams (South Dakota tit a. Pul. Xu. }’!), 
Pec., 181)3, pp. 20-52). 

Si/itopnin .—General statements are made regarding the nature and treatment ol' 
fungous diseases of plants, and directions tiro given for treating the seed of grain 
with liot water and with potassium sulphide. There tire also brief notes on 
species of fungi more or Jess prevalent, at the station. 

The fungi more or loss prevalent at the station include the following 
species: (1) Fungi injurious to useful plants— Pcronospom urfliuri, P. 
violat, Podosphaira tridactyla, tipha-rothecapannosa, ti. viors-umv, Micro- 
spluera aim, Erysiphc communis, tipharia ulmm, Phyllachora, g rami iris, 
Plowrightia morbosa, Bhytisma accrimm, Uromyces trifolii, Mdmupsom 
farinosa, M. populina, Puccinia coronata, P. graminis, P. printi, P. 
stipw, P. viola, JEddium fraxini, IE. grossvlariw, Urcdo eavmit-nileus, 
Ustilago avener, U. hjphodytes, U. may Ms, U. mala, 77. triiici, Yermicu- 
laria damlata, titegonospora spinacca, tieptoria primi, ti. vibes, ti. rubi, 
Piggotia fraxini, Oidiim crysiphoides, Bamulariaarmoradw, It. tidasud, 
ticoletotridmm maculicola, Cereospora beticola, (J. drcimscissa, Gerato- 
phorim ulmieolmn; (2) fungi injurious to weeds —Empusa anisriv, Pero- 
nospora cypar mice, P. hptosperma, tidcrospom gmminimla, Plasmo- 
para halstcdn, (Jyslopns bliti, G. candid us, 0. porfuluciv, (1. tragopogouis, 
Prysiphe euphorbia , Uromyces polygoni, U. rmlbedckr, Pncnnia convol¬ 
vuli, P. maculata, P. hclianthi, P. polygoni, P. prenanthis, P. turaxad 
P. xantMi, Phragmklimn sped osum, P. subcorticum ,.. Heidi urn apocyn i ,. E. 
compositarum, IE. euphorbia}, IE. jamesimum, IE. nr Heir,, „7f. verbena', 
Ustilago panici-miliacei, Entyloma physalidis, tieptoria asclcpiiidieolu, ti. 
atripliccs, 8. erigerontis, 8. lactucieola, ti. polygonorum, ti. rudbeckiiv, 
Qvularia obliqua, Ramvlaria arvensis, Cereospora avicularis, G. clavala, 
C.smae; (3 ) fungi injurious both to useful plants and weeds—Pmnm- 
spora effusa, P. parasitica, Glaviceps purpurea, Puccinia menther, Coleo- 
sporium solklaginis, C. sonchi, tieptoria anotherm, Perknluria grisea, 
Cereospora rosieola. 
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Report on fungous diseases of plants, B. D. Halsted (New Jer¬ 
sey Stas. Report for 1891, pp. 233-310, figs. 21). 

Synopsis .—General notes on fungous diseases of plants and their treatment, and notes 
on observations and experiments by the author on eleven species of Peronosporcu, 
diseases of celery, soil and black rots of sweet potatoes, raspberry anthracnose, 
tomato blight, diseases of the eggplant, anthracnose of the bean, a disease of 
Lima beans, germinati on tests o (Mon iliafruetigena , causes of damping off, anthrac¬ 
nose of variegated plants, fungous diseases of various plants, and nematodes as 
enemies to plants. 

General notes on fungi (pp. 235-240).—A brief historical statement 
regarding studies on fungi, and short notes on a number of species of 
fungi common on wild and cultivated plants. 

Rotes on Peronosporw (pp. 247-249).—Brief notes on observations by 
the author on the following species: Potato rot (Phytophthora infestans ), 
grape mildew (Plasmopara niticola .), P. pygnuca , geranium mildew (P. 
geranii ), lettuce mildew {Premia lactuccc), crucifer mildew ( Peronospora 
parasitica ), cucumber mildew (P. cubemis ), five-finger mildew (P. poten- 
mice ), sweet potato mold (Cystopus ipommwpanduratce) ? white mold 
(O. Candidas ), and purslane mold (0. portulaecv). 

Some fungous diseases of celery (pp. 250-259).—This article is reprinted 
from Special Bulletin Q of the station (E, S. B., vol. m, p. 884), 

Field experiments with soil and black rots of sweet potatoes (pp.260- 
266).—A condensed account of experiments reported in detail in Special 
Bulletin M of the station (E. S. B., vol. hi, p. 703). 

Field experiments with raspberry anthracnose (pp. 266, 267).—A brief 
account of experiments in which raspberries were sprayed with Bor¬ 
deaux mixture, carbonate of copper and carbonate of ammonia, and 
carbonate of copper or sulphate of potassium. The results were nega¬ 
tive. 

An investigation of tomato blight (pp. 267-276).—A report of investi¬ 
gations by the author under direction of the Mississippi Station, which 
was also given in Bulletin No. 19 of the Mississippi Station (E, S. R. ? 
vol. in, p. 702). 

Some fungous diseases of the eggplant (pp. 277-283).—Illustrated notes 
on observations by the author on seedling stem blight (Phoma solani) r 
leaf spot (Phyllosticta hortonm), anthracnose {Glwospormm melongenas), 
and stem rot (Nectria ipomeea >). 

Seedling stem blight Is caused by a minute fungus which produces 
black specks embedded in the substance of the diseased portion of the 
plant. 

Anthracnose u produces a shallow pit in the surface of the fruit upon 
which soon appear minute blotches tinged with pink. 57 This disease 
has as yet been found only occasionally upon the eggplant 

Stem rot of tlpe eggplant has been shown by the author to be due 
to a species of nectria which has also been found upon the sweet potato, 
u The nectria in question is closely related to Warlich’s Nectria mndee, 
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described in Botcuiische Zeitung , July 23 ? 1S80 ? which is also a root dis¬ 
ease, aud quite destructive to an orchid ( Vanda suavis)” 

Anthracnose of the bean (pp. 284-287).—Observations are reported 
which showed that such beans as are commonly used lor seed “may 
not only be infested with the anthracnose, but still more, are bearing 
spores upon the inner surface of the cotyledons, where by the natural 
shrinking of the seed a considerable cavity is often produced.” 

The tact that such seed produced diseased plants was determined by 
means of box experiments. Tests showed that the seeds could he freed 
from anthracnose by soaking “for one hour in a solution of 3 ounces of 
carbonate of copper and 1 quart of ammonia to 4.5 gallons of water” 

A disease of Lima beans (p. 287).—A species of Lhyllosticta was found 
not only to form spots on the leaves and pods of Lima beans, but also 
to cause the seeds to decay when planted. 

Germination tests of Mon Hi a frnctigena (pp. 288-200). 

During the middle of hist May the writer "brought a quantity of the cherry rot 
fungus (Monilia frueliffcntt, lVrs.) from Mississippi, where ho gathered it upon the 
excrescences of a. w ild plum caused by Taphrina pruni, Tub At that time Ihe culti¬ 
vated cherries in New .Jersey were about the size of peas, and limbs bearing the 
fruit were placed in tall glass dishes containing water and covered with high hell 
jars. The fruit of one jar was iuoculated with the Mississippi monilia, and after 
forty-eight hours there was a line supply of the fungus covering the fruit, while the 
corresponding jar with fruit untreated in due time ripened the cherries free from 
the decay. 

It is with this out-of-soason laboratory supply of monilia that the following ex¬ 
periments were made. It was soon determined that the monilia spores were partic¬ 
ularly well adapted for the study of germination. In distilled water at ordinary 
temperatures they quickly send out the single germ tube, and nearly always at one 
side of the oval hyaline sjume. It requires from one to two hours for the production 
of a tube of a length exceeding that of the spore. In some cases after live hours llie 
tubo was five to ten times the diameter of the spore. Inoculations were easily made 
upon green and ripe tomatoes and various other vegetable substances, all demon¬ 
strating that this species of fungus is not confined to the stone fruits, "where, how-* 
ever, it does its greatest damage, but will grow upon a wide range of organic com¬ 
pounds. Comparative tests were, however, made in pure cherry juice and that of 
tomato for example, and it was shown that the rate of development was about three 
times as fast upon cherry as upon tomato juice. Comparative tests were also made 
between spores in pure water and those in cherry juice, While they grew wol l in the 
distilled water the rate was greatly augmented by tlio cherry juice, and in forty 
hours there was a fine crop of spores, borne upon stalks, rising above the cherry 
juice, while no spores had been produced in the glass-slip well containing only tlio 
water. 

Of more interest were the results obtained by testing the action of fungicides. 
The substance tested was the ammoniacal carbonate of copper compound, of vari¬ 
ous strengths, beginning with the strongest, that is, 3 ounces of the carbonate 
of copper to 1 quart of ammonia. By this the spores were killed, as also by the, half, 
fifth, and twentieth strength. An extreme dilution was then substituted, namely, 
a 1 per cent strength of the fungicide as used for spraying grapes, etc., that is, one 
part of the ordinary vineyard strength was added to ninety-nine of pure water, 
which gave a liquid that contained so little of copper as to require a most delicate 
chemical test to detect its presence. In such a solution tlie spores would not germinate, 
but after several days, when the spores were washed five times and placed in pure 
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water, they grew slowly. In order to carry the tests a step farther, slides with pit cells 
•wore arranged with pure water in each, but into alternate ones a small bit of pol¬ 
ished copper foil was dropped, the piece being in area equal to that of the lead at 
the end of a Faber pencil. That the presence of this minute amount of metallic 
copper should prevent the germination of the spores was surprising and only after 
many trials was the tact accepted. In only one case in a score or more was any 
spores with the copper found with tubes, and in this they had probably formed 
before the sowing was made. In no instance was there any failure of the spores to 
grow in the check cells with pure water only. That there might he no chance of 
any oxide of copper or other soluble compound being present, the foil was thoroughly 
scoured and rubbed to a bright polish. After the hit of copper was removed and 
the water changed the spores would sometimes germinate, the degree of activity 
depending somewhat upon the length of time they had been held in cheek. * * * 

Since the above was written opportunity has offered to test the spores of a species 
of Fusarium and those of Cercosjwra a}rii (the celery blight) both of which germinate 
with remarkable rapidity in water. When surrounded with their congenial food, 
that is, am extract of the host plant, the rate over that of pure water is augmented 
many times. When copper is added to the water the spores fail to germinate, or in 
short the results are the same as those reported for monilia. 

Similar experiments have been made with metallic zinc, hut even when the spores 
were literally surrounded by the granulated metal they grew with vigor. A pow¬ 
dered form of metallic zinc was also used, and even in abundance had no retarding 
effect. 

Damping off (pp. 290-293).—A brief discussion of the causes of what 
is called u damping ofP—a term used to describe diseases of plants 
due to a number of different species of fungi. 

Notes on anthracnose of variegated plants (pp. 293, 294).—An account 
of observations by tbe author on an anthracnose found on Aspidistra 
htrida , var. variegata , and on Funlda undulata , var. variegata. 

The spores of this species were large, 20-28 by 3-5 /x, and crescent-shaped, while 
the setre were few, almost black, long, and sharp-pointed. Sterilized petioles of the 
Aspidistra leaves in test tubes were sown with the spores and a fungus was readily 
produced in great abundance. In like manner the fungus developed with satisfactory 
rapidity upon slant agar-agar tubes, producing the spores in seeming clusters upon 
the tips of the threads, duo to the fact iliat the spores were pushed to one side by 
those afterwards formed. In the germination of the spores there was usually formed 
first of alia dark body from which later a hyaline thread might or might not grow. 

The name Colletotrielmn omnivorim is proposed for this species by 
tbe author. 

Other fungi affecting variegated plants (pp. 294, 295).—A list of 33 gen¬ 
era of plants and of fungi found on each. 

Fungous diseases of various plants (pp. 290-304).—Notes on diseases of 
lupines, hollyhocks, chrysanthemums, orchids, hydrangeas, nasturtiums, 
violets, pansies, carnations, and roses. 

A blue mildew {Fmicillmm glaucum) was observed on the roots of 
lupines growing at the Louisiana Station. Thus far this disease has 
not been found on lupines in New Jersey, but another fungous trouble 
has been discovered and is being studied. 

Besides the diseases of the hollyhock mentioned in the Annual Be- 
port of the station for 1890 (E. S. B., vol. in, p. 307), a second form of 
leaf spot (Phylhstieta althwina) has been observed. 
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The blight prevalent on the leaves of chrysanthemums was found to 
be due to a species of aS 'eptoria. 

A disease of orchids was found to be. due to a species of Glwosporlum^ 
Which did not appear to he G. einctmn as its spores were twice as long 
as those of that species and not curved. 

A blight due to PhyllonUcta hydrangea* has been observed on hy¬ 
drangeas. “The fungus is spread by innumerable spores which are 
borne in minute pimples that nearly cover the brown patches of the 
leaf.” 

The foliage of the nasturtium was injured by a species of Alternaria. 
A form of anthracnose was also observed on plants of this hind. 

An iuvevStigation of diseases of violets has been made and will be 
reported in a future bulletin of the station. The following diseases arc 
mentioned: Phyllostieta viola*, Marmma viola*., Gmvnpora viola*, Ascohyta 
viola*, GoUetotriclimn sp. ? Qlceosporium sj>. ? Ferononpora violca ?, and Zy- 
godesmutt a Ibidux. 

“Outside of fungi, the red spider has been observed as doing consid¬ 
erable damage, but- worse than this are the gall worms, mentioned in 
the last report (18110), which are responsible tor much mischief done, 
but being out of sight are not easily detected.” 

Carnations have been found to sutler from the attacks of jSleptoria 
dianthi , a species of Golktotrwfnm , and a rust ( Uromyccs earyophyl- 
Unm). Sulphide of potassium 0.5 ounce to 1 gallon of water has been 
successfully used to prevent blight in a large greenhouse devoted to 
carnations. 

Notes on treatment for fungi (pp. 304-310).—Practical suggestions 
regarding the treatment of various fungous diseases are collated in this 
article from reports in the publications of this Department and the 
stations, as follows: 


Name of disease. 


Spot disease of cherry and enrrant ( CyHitdro - 
fipofitcm padi). 

Pear and quince loaf blight (Enttmiosponum 
•macula turn). 

Apple rust.... 

Teach blight. 

Anthracnose of the raspberry (Glceotqmnum 
vmetum). 

Lettuce rot....—... 

Potato seal).. 

Potato rot (Phytophthora wfestana) .. 

Clover rust (Uromyces trifolii) ... 


Smuts 


Publication. 


town Station Bulletin No. 18.. 

Delaw are Station Bulletin No, 13 .... 

Cornicetienf State Station Bulletin 
No 107, 

Journal of Mycology, vol. VU, ti.SG... 
Ohio Station Bulletin vol. iv, No. 0 ... 

Massachusetts State Station Bulletin 
No. 40. 

North Dakota Station Bulletin No, 4.. 

Vermont Station Bulletin No, 24. 

New York Cornell Station Bulletin 
No. 24. | 

Kansas Station Bulletin No. 15. 

Indiana Station Bulletin No.35_... 

Ohio Station Bulletin vol.iv, No. i ... 


ft xpertt limit 
Station Record, 


Vol. in, p. 217. 


Vol. H, p. 711. 

Vol, HI, p. 327. 
Vol. in, i>. 411. 

Vol. m, p. 102, 

Vol. nr, p. 010. 
Vol. in, p. 101, 
Vol. II, p. 421. 

Vol. II, p. 638. 
Vol, II, p. 637. 
Vol. hi, p, 243. 


Nematodes as enmiies to plants (pp. 310-313).—In addition to those 
plants mentioned in the Annual Report of the station for 1890 as being 
injured by nematodes, the following kinds were found to suffer li-om the 
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same trouble in 1801: Begonias, pelargoniums, salvias, zinnias, moon- 
flowers, and ferns. 

Fungi affecting truck and garden crops, (x. McCarthy (North 
Carolina Sta. Bui. No. SI, Apr. 21 , 1892, pp. 25, figs. 9), —The nature of 
fungi and the means for their repression are briefly discussed. Formu¬ 
las are given for fungicides, and spraying apparatus is described and 
illustrated. Suggestions are given for the treatment of vegetables for 
the fungous diseases named in the list given below: 

Beans for pod blight (Gloeosporhim lindemuthiamm) and leaf spot 
(TJromyces appendieulatus ), cabbages for blight (Peronospora brassicce 
and Cystop us Candidas) and club root (Plasmodiopliora brassicce), celery 
for blight (Gercospora apii), melons for blight, potatoes for rot (Phy - 
tophthom infestans ), sweet potatoes for black rot, strawberries for leaf 
rust, and tomatoes for rot (Macrosporium tomato and Cladosporwn ful - 
rum). 

Black knot of plum and cherry (New York State Sta. Bui. No. 40 , 
n. ser., Mar1892, pp. 25-31, figs. 7). —Statements regarding the his¬ 
tory and prevalence of Plowrightia morbosa in New York and an illus¬ 
trated description of this fungus, with suggestions as to its repression. 

Treatment of diseases of the grape, W. B. Aiavood (Virginia Sta. 
But. No. 15, Apr., 1892, pp. 31-13 ).—Summarized statements regard¬ 
ing the preparation, cost, and use of fungicides for the black rot and 
other diseases of the grape. The following formula for Bordeaux mix¬ 
ture has been tested with good results in the work of the station: Cop¬ 
per sulphate 2 pounds, lime (fresh) 2.5 pounds, water 25 gallons. 
Another preparation, in which carbonate of soda 2.5 pounds was sub¬ 
stituted for the lime, has proved satisfactory. The cost of either of 
these fungicides is calculated to be 9 cents per 25 gallons. Analyses 
by the station chemist confirm the results obtained elsewhere in show¬ 
ing that sprayed fruit is not unwholesome. 

Analyses of sprayed grapes (New York Stale Sta. Bui No. 41, %. 
ser.j Apr., 1892, pp. 56-58). —Analyses of grapes from a vineyard at 
Marlboro, New York, which had been sprayed with copper compounds* 
The amount of copper found on the berries averaged r b <T grain per 
pound of fruit, and on the stem - ; f 0 grain per pound of fruit and 
stems. u To get an amount of copper that would be regarded as serious 
if taken at one dose, one would need to eat not less than 3,000 pounds 
of grapes, skins included, or not less than 5,000 pounds including her* 
ries and stems.” 

Spraying with fungicides for potato blight (New York State Sta.' 
Bui No. 41, n. ser., Apr., 1892, pp. 44-46 ).—Notes and tabulated data 
for an experiment in which White Star potatoes were sprayed with 
Bordeaux mixture and ammoniacal carbonate of copper. Both fun¬ 
gicides were effective, but on the whole the Bordeaux mixture was the 
most satisfactory. 

Analyses of copper compounds (Netd York State Sta. But No. 41> 
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n. serApr., 1892 , 47-56 ).—A report on analyses of copper sulphate 
in three different forma, copper carbonate in two forms, Oopperdine 
(dry and in solution), aud a prepared Bordeaux mixture.” The results 
showed the necessity lor care in the purchase of such compounds and 
that home mixing is likely to be relatively economical. 


ENTOMOLOGY. 

Report of entomologist of New Jersey Stations, J. B. Smith 
(JSTeic Jersey Stas. Report for 1891 , pp. 841-426 , jigs. 23). 

Synopsis. —This contains a general review of the work of tlie year, and notes on the 
rose chafer, insects injurious to the blackberry, squash borer, corn bill bug, 
pear midge, cranberry grasshoppers, Angoumois grain moth, and plum curculio; 
there is also an article on farm practice to control insect injury. 

The rose chafer (pp, 350-372).—Notes on Mmrodactylns suhspinosus 
reprinted from Bulletin No. 82 of the station (E. S. R. ? vol. nr, p. 1G0). 

Insects injurious to the blackberry (pp. 372-385).— A reprint of Special 
Bulletin N of the station (15. S. E., vol. m, p. 705). 

The squash borer (pp. 385-394).—In the Annual Report of the station 
for 1890 (E. S. E., voL Hi, p. 309) information was given regarding the 
squash borer (Melittia ceto). The present report contains an account 
of observations made in 1891 with a view to finding a means of repress¬ 
ing this pest. June 26 the eggs of the borer were observed on the 
vines of Hubbard squashes. At first the eggs were laid very close to 
the surface of the ground, but later in the season further along at the 
joints, 6 or 8 feet from the base. t£ Under the microscope the eggs 
show a very finely shagreened surface with slightly raised lines forming 
hexagonal figures. The shell is thick and chitinous, but very brittle 
and readily broken.” 

Treating the eggs with kerosene emulsion did not prevent the devel¬ 
opment of the larvae. July 2 the author again examined the vines. 

Non© of the eggs were yet batched and they were in still greater number tlmn 
before. On eleven bills of Hubbard squashes, rubbed the stem on all sides with 
thumb and finger from the surface to and around the base of the first large leaf, 
using a little earth to get a rougher friction, which would be more certain also io 
get into crevices or hollows where eggs might he concealed. The object was of 
course to crush the eggs, and this was thoroughly accomplished in almost every 
case. The rubbing extended to a little below the surface, and the work was quickly 
and easily done. On another hill the plants were carefully removed and all the 
eggs were separately crushed, The plants were at once reset; hut though there 
was a slight rain at the time and the plants were watered next day, they did not 
start again for a long time and never amounted to anything. * * * 

On July 71 found the moths still flying. Three specimens were taken, evidently 
fresh and probably recently out of the pupa. On the tenth I examined several of the 
vines and found more eggs, one of them just hatched. The latter had evidently 
escaped the rubbing; the others were probably later and were somewhat further 
from the base. On the eleventh the last eggs in my possession hatched, giving a 
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period for this stage of about fifteen days, assuming that of those collected by me 
on June 25 some bad been laid on that day and that those had been the last to hatch. 
None of the eggs had a period of less than ten days, and assuming fifteen days to be 
normal those that first hatched must have been laid about Jane 20, It will be safe 
to say, I think, that the moths begin to make their appearance about June 18 and 
continuo to about the same date in July. None were observed in Mr. Marshall’s 
patch after July 10, but I had caught several, and I have been informed by entomol¬ 
ogists that they had taken the sj>eeies as late as the twentieth. Dr. D. S. Kellicott of 
the State University at Columbus, Ohio, informed me that he captured an apparently 
fresh specimen the latter part of August. This indicates a double brood, and does 
not agree with the general habit of the insect in Now Jersey. These observations 
would extend the period of hatching from July 6 to July 30 at least and probably 
to August 5, and would make a difference of about a month between the oldest and 
youngest larva. This is borne out by what is observed in the vines. 

Before the middle of July the squash vines were rubbed a second time 
and covered at the joints to facilitate rooting. The experiment was so 
far successful that the vines grew to large size and produced an abun¬ 
dant crop. 

u Two points may be considered proved, (1) that rubbing the stem 
of the vines from base to and around the first large leaf will destroy 
the early-laid eggs; (2) that the vine is able to maintain its own vigor 
and mature fruit from joint roots even where it is entirely severed at the 
base.” 

The corn hill hug (pp. 394-396).—Brief notes on injuries by Bphenopho- 
rus seulptilis at various places in New Jersey and suggestions as to 
remedies. 

The pear midge (pp. 397-402).—Notes on the life history, migration, 
and treatment of Diplosis pyrivora , which seems to be spreading rap¬ 
idly in New Jersey. 

Cranberry grasshoppers (pp. 402-405).—In view of tbe fact that cran¬ 
berry growers are very positive that grasshoppers and crickets are 
injurious to cranberries, the author gives a brief account of the life 
history of the red-legged grasshopper (Melanoplus femur-rubrum) and 
the differential grasshopper (ilf. differentialis), with suggestions as to 
remedies. 

The Angonmois grain moth (pp. 405-408).—A brief description of Gele - 
chia cercaJella, with suggestions as to remedies. This insect was re¬ 
ported as infesting wheat in New Jersey in 1893. 

Farm practice and fertilizers to control insect injury (pp. 409-420).— 
A reprint of Bulletin No. 85 of the station (E. S. B.,vob in, p. 610). 

The plum cureulio (pp. 420-423).—Brief accounts of experiments by 
the author and others with kerosene emulsion. In only one case was 
this treatment reported to have been successful. 

Insecticide machinery (pp. 423,424).—A long lance for knapsack spray¬ 
ers with a Yermorel nozzle is described. u It is intended for under- 
spraying low plants like cabbages or the leaves of melon or similar 
vines. It is indispensable to truckers and by its means such pests as 
the melon louse or cabbage louse can be easily and certainly reached. 
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The force ofthe spray from suck tin apparatus is great enough to pen¬ 
etrate into the curled leaves and lo reach every insect in every fold, 
while very little liquid is wasted or applied where not needed.” 

Miscellaneous note* (pp. I2I-12<>).—Uriel - sfatemenls regarding the 
treatment of the horn II; y, citron and nielon li<‘<‘, cabbage worm, and 
peach borer. 

Observations on injurious insects. 1891, <h I*. (Iillettm {Colo¬ 
rado Sta. But. No. ID, May, 1892, pp. .'>'2. Jigs. 12 ).—Notes on t he following 
insects, with accounts of observations by the author and suggestions 
regarding remedies: Fruit tree leaf roller (Cacwcia an/yroxpila), box 
elder leaf roller (C. sc.mifcrana ), grapevine leaf roller ( Typhlocyha riti- 
J'ex ?), gooseberry fruit fly ( Try pet a canadensis) imported currant borer 
(Sksia tipulijdnnis), Western currant and gooseberry spanworms (Tlaon- 
noimna l-lincaria and T. Jlaricaria), spotted bean beetle. (Epilucluia 
eorrupta), squash root, maggot (Vyrtonenia slahulans !), and pea. weevil 
(Hruchus pisi). 

Insects affecting truck and garden crops, <1. McCarthy (North 
Carolina Sta. Hal. No. St, Apr. XI, 189'.', pp. 2~>,tujx. 22). —Formulas are 
given for insecticides and suggestions arc made for the, repression of 
the following insects: Cutworms, cabbage worms (Pier is raptr and I', 
olcracctc), terrapin bug ( Muryamia histrionica), flea beetle (Uraplodcra 
sp.), cabbage louse (Aphis brassicat), squash bug (d«<w« tristis), striped 
cucumber beetle (Diabrotka vittata), Colorado beetle (Doryphora decani- 
lincata), black blister beetle (Cantharis it attain), and tortoise beetle 
(Gamda Mcittata). There, are also brief accounts of the following 
beneficial insects: Nine-spotted ladybug (Comnclla no can punctata), 
ten-spotted ladybug (llippodantia maculata), convergent ladybug 
(Mppodamta eomrrgais), fiery ground beetle (Galosoma cal id am), green 
ground beetle (Caloxoma, scrutator), murky ground beetle (Ilarpalus on- 
liyiimus), Virginia tiger beetle ( Tciracial riryiiiica), elongated ground 
beetle (Pamiaehux elonyatus), banded soldier bug (Mityas circhtatus), 
thick-thighed soldier bug (Acanlhocephala fmarata), and dragon lly 
(TAbdula frmacukita). 

Notes on insects, IS. H. Kkjiiman( UtahSta, Bui No. 1 /, dune t, 1892, 
pp. 7-11, figs. 7).—Accounts of the cabbage plant hum (Aphis brassiav) 
and its euemies, and of the tiea beetle (Epitrix crinita), with sugges¬ 
tions regarding remedies. In the author’s experiments kerosene emul¬ 
sion lias proved the most efficient remedy for these insects. 

Analyses of insecticides (Massachusetts State Sta. Report Jbr 1891, 
p. 389 ).—Analyses of Paris green, tobacco liquor, and Dalmatian insect 
powder, made in 1891, and a compilation of analyses of various insecti¬ 
cides. 
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FOODS—ANIMAL PRODUCTION. 

E. TV". Allen, Adi lor. 

Food investigations, W. O. Atwater and G. I). Woods (Connecti¬ 
cut Storrs fSta . Report for 1891, pp. 41-171). 

Synopsis .—The account of these investigations includes introductory statements and 
chapters on the composition of food materials, a study of dietaries and dietary 
standards, methods of food investigation, and the economic application of results 
of studies of food and dietaries. The conclusion is reached that dietaries and 
food production in this country are out of balance. Too much carbohydrates 
and fat are produced and consumed and too little proteiu. A resume of some of 
these investigations was given in Bulletin No. 7 of the station (E. S. E., vol. m, 
1>. 213). 

Composition of food materials (pp, 46-90).—A brief description of the 
methods of analysis employed, and analyses of the following* food 
materials: Separate portions of a side of beef, of mutton, and of lamb; 
miscellaneous cuts and pieces of fresh and preserved beef, mutton, veal 
and pork; sausage, poultry, hens’eggs, a large number of different kinds 
of fresh and preserved fish, shell fish, etc. ; various animal organs (liver, 
heart, gizzard, lungs, kidney, tongue, tripe, and beef marrow); wheat, 
graham, and rye bread; crackers, oatmeal, buckwheat flour, farina, and 
groats; starch, sugar, molasses, milk, butter, cheese, and oleomargarine; 
canned corn,canned peas, and canned tomatoes; potatoes, sweet pota¬ 
toes, beets, turnips, carrots, onions, squa.sk, pumpkin, cucumber, cabbage, 
cauliflower, lettuce, spinach, rhubarb stems, asparagus, tomatoes, green 
peas, string beans, Lima beans, okra, green sweet corn, eggplant, 
apples (flesli),pears, cherries (flesh), strawberries,blackberries, whortle¬ 
berries, cranberries, Catawba grapes, lemons, oranges, banana (pulp), 
pineapple, watermelon (flesh or pulp), nutmeg melon (flesh or pulp), 
rice, dried beans, corn meal, white hominy, pearl barley, and rye flour. 
The analyses are of the edible portion, hut the percentage of refuse or 
waste is usually given. These data are given in detail and compiled in 
tables showing the maximum, minimum, and average composition. 
Many of the analyses of vegetables are from Jenkins and Wintoifls 
Compilation of Feeding* Studs published by this Office. 

A study of dietaries (pp. 90-106).—Two studies of dietaries were 
made, one of a boarding house where 13 men and 8 women boarded, and 
the other of a private family of 5 persons. In both cases the observations 
extended over one month. Weights were taken of all food materials 
purchased and of the waste, and in the case of the boarding house 
samples of the food purchased and of that thrown away were taken for 
analysis. From the analyses in the latter case and from average analy¬ 
ses in the other, calculations were made of the total amounts and 
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potential energy of nutrients consumed. These data are fully tabu¬ 
lated. 

[In tlie case of the hoarding liouse,] about on« ninth of tlio total nutritiui ingredi- 
cuts of the food was left in the kitchen and table waste. 'I’lla actual waste was 
“worse than this proportion would imply, because it consisted mostly of the proiejn 
and lats, which are more costly than tlm carbohydrates, The waste contained nearly 
one fifth of the total protein and fat and only one twentieth of the total carbohy¬ 
drates of the food. Or, to put it in another way, the food purchased contained 
about 23 per cent more protein, 21 per cent more fats, and 0 per cent more carbohy¬ 
drates than were eaten. And, worst of all, for tlie pecuniary economy or hick of 
economy, wasted protein, and fats were mostly from the meats which supply them in 
the costliest form. At the ratio in which the nutrients wore actually eaten in this 
dietary the protein in tlie waste would have sufficed one man for one hundred and 
twelve days; the fats would have supplied him also for one hundred and twelve days, 
and the carbohydrates for thirty days. * 1 * 

[Suggestions are given regarding home study of dietaries.] While i t may be imprac¬ 
ticable to bring our daily ration to accord very closely with a standard dietary, it is 
practicable to see if in our eating we are varying very greatly from this standard. 
If the kinds and amounts of food eaten during a given period, as a week ora mouth, 
he recorded, from these data it will he quite easy to calculate the pounds or grams of 
protein, fats, and carbohydrates that have been used, and in this way we can learn 
bow our actual dietaries vary from what, they should he. It is of course easy to 
devise a simple ration which should give exactly what tlie different standards call 
for, but in practice this is not feasible, since we use so many kinds of foods. The 
American standard for a man at moderate work calls for 125 grains (0.27(1 pound) of 
protein, 125 grams (0.276 pound) of fat, and 450 grams (0.002 pound) of carbohy¬ 
drates per day. This would be approximately furnished by 10 ounces of lean beef 
(free from bone), 20 ounces of bread, 25 ounces of potatoes, and 4 ounces of butter; 
but such a simple ration as this would not serve for ordinary purposes. 

American and .European dietaries (pp. 100-161).—In connection with 
tlie Massachusetts Bureau of Statistics of Labor, a series of studies was 
made in 3880 of the quantities of food constituents used in somewhat 
over thirty dietaries of working people in Massaehussetfcs and Canada. 
At the same time and later some half dozen dietaries of college stu¬ 
dents and other people in Middletown were examined. During the 
past year studies in the same direction, but by more detailed and 
thorough methods, have been carried on in connection with the United 
States Department of Labor. 

The results of these studies and of comparisons with the results of 
investigations in Europe and with European dietary standards, are 
ftilly tabulated and discussed. 

To compare the food statistics of French. Canadians in Canada and 
in Massachusetts with each other and with those of laborers of other 
nationalities in Massachusetts, studies were made in connection with 
the Massachusetts Bureau of Statistics of Labor, of the dietaries of 
thirteen families and boarding houses of French Canadians at home, of 
seven of French Canadians in Massachusetts, and often of laboring peo¬ 
ple, mostly operatives in mills and factories in Lowell, Lynn, East Cam¬ 
bridge, and Boston. The classes represented in each case were labor¬ 
ers with “only very moderate incomes, and the majority were factory 
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operatives.” The following is the outcome of these studies, and is 
from the Beport of the Bureau for 1886: 

It appears that the French Canadian laboring man whose food we have examined 
consumes at home 34 pounds of food (including milk) per day. But when ho comes 
to Massachusetts and works in a factory or engages in other manual labor, he con¬ 
sumes 5 pounds, while other laborers, factory operatives, mechanics, etc., in Massa¬ 
chusetts, whose dietaries have been examined, consume 5J- pounds of food per man 
pci* day. The food of the French Canadian at home costs 14 cents, hut in Massachu¬ 
setts he expends 24 cents, while the food of the other Massachusetts laborers costs 25 
cents per day. The nutrients in the food materials show corresponding gradations, 
the Canadian having 109 grams of protein per day at home and 118 in Massachusetts, 
while the other Massachusetts laborers have 127 grams. The gradations in the car¬ 
bohydrates are similar, save that the differences are smaller. The amount of fats is 
smallest in the dietary of the Canadian in Canada, but. nearly the same in that of 
the Canadian and other laborers in Massachusetts. That the Canadian in Massachu¬ 
setts should have move fat than other laborers, while he has so much less protein, is 
apparently due to the larger proportion of salt pork in his meat. 

A most interesting fact set forth is found in the proportions of animal and vegota- 
hie food. In Canada the French Canadian has 1 pound of animal food—meats, fish, 
milk, butter, cheese, eggs, etc.; in Massachusetts he has 1| pounds, while his fellow- 
laborers of other nationalities have 24 pounds per man per day. There is a corre¬ 
sponding variation in the proportion of animal protein to the total protein of the food, 
the French Canadian at home having 37 per cent, the same man in Massachusetts 46 
per cent, and other Massachusetts laborers 57 per cent. 

These figures are the expression of what we suppose to he a general law, namely, 
that where the conditions of life are otherwise approximately similar, as in the dif¬ 
ferent countries of Europe and America, not only the total amount of food, but more 
especially the amount of meat and other animal food consumed increase with the 
revenue of the consumer. 

Aii examination of the dietary of a Boston boarding house whose 
boarders were mostly teamsters and marble workers, men at quite se* 
vere labor w r ho received good wages, showed the following quanti¬ 
ties of nutrients per man per day: Protein 254 grams, fats 363 grams, 
and carbohydrates 826 grams. The potential energy of the diet is 7,805 
Calories, 

The dietary of bookmakers in Middletown was fouud to contain per 
man per day, protein 222 grams, fats 263 grams, carbohydrates 758 
grams, equivalent to a potential energy of 6,460 Calories. 

A summary of these and other figures for students’ boarding clubs, 
professional men, army and navy rations, etc., together with dietary 
standards, has already been given in the Becord (vol. in, p. 214). 
These dietaries are shown to be much more liberal than the Euro¬ 
pean dietary standards, which provide for from 118 to 130 grams of 
protein and from 3,030 to 3,160 Calories of energy, and to furnish larger 
amounts of food than the dietaries of people in corresponding conditions 
of life in Europe. 

To these there is another consideration to be added, though the statistics of pro¬ 
duction do not yet suffice for its exact numerical expression. It is that the better- 
fed wage workers in Massachusetts and Connecticut do more work than those with 
like callings but inferior nourishment in Saxony and Bavaria, 

Within a short time past I have had occasion to learn somewhat more than before 
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of the condition of wage workers in Saxony, and have keen surprised and pained 
anew Tby the condition in which they live and work. The scantily-fed—those who 
live upon the nutritive plane expressed in the smaller European dietaries, with from 
only 50 to SO grams of protein, and from 1,800 to 2,800 Calories of energy—are sadly 
numerous. Large bodies of the most industriously disposed working people in the 
country, including many operatives in manufacturing establishments whose products 
arc exported to the United States, live on what to us would seem almost the border 
land of starvation. ' v v 

Unquestionably we eat a great deal more than we need, but it would he very hard 
to believe that food with 3,055 Calories of potential energy per day, which Veit’s 
standard for a man of moderate muscular work calks for, would sutlice for men who 
live and work and earn wages as do the laboring people in Massachusetts and Con¬ 
necticut, the heat and strength-giving energy of whose food, including that which 
is so lavishly wasted, is estimated at irom 4,400 to 4,600 Calories per day. 

[The author urges that the European dietary standards] do not represent the 
quantities of nutritive material that the average mechanic or other working man 
needs in order to do a fair day’s work; that the allowance is too small for what such 
a man ought to do and can well do. K *' r The kernel of the whole question is 
found in the fact that the European standards are based upon the food consumption 
of people whose plane of living is low in comparison with that of the people in the 
United States. The thesis which I attempt to defend is that to make the most out 
of a man, to bring him up to the desirable level of productive capacity, to enable 
him to live as a man ought to live, ho must be hotter fed than ho would be by these 
standards. This is only part of the story, but it is an essential part. The principle 
is one that readies very deep into the philosophy of human living. * p Jl Let us 
take for instance, the case of an average man—say a carjtenter, blacksmith, or day 
laborer—who is doing a moderate amount of muscular work. To make up for the 
constant wear and tear of muscle, tendon, and other nitrogenous tissue, he must 
have protein. To use his muscle, strength, i. c., muscular energy, is required. Furth¬ 
ermore, his body must be kept warm. These two kinds of energy, muscular energy 
and beat, his body gets by iransforming the potential energy of either protein, 
fats, or carbohydrates. The most of the energy is supplied by the fats and carbohy¬ 
drates, but some comes from protein. Our workingman then needs in his daily 
food (1) enough of protein to make up for the protein of muscle and oilier nitrog¬ 
enous tissue consumed in his body; (3) enough energy to supply the demand for 
heat and muscular work. 

The problem then is this: llow much protein, fats, and carbohydrates does the 
average man, with a moderate amount of work to do, require in a day’s food! 

In the following table [ venture to suggest certain proportions of protein and 
energy which may be appropriate as averages for dietaries for people of different 
forms of activity. 

It has been assumed that, a woman requires on the average eight tenths as much 
as a man for corresponding muscular activity; 

Standards for daily dietaries of adults. 


ISTo. 


Protein. 


1 Man with very little physical exercise or women with light work 

2 Man with light or woman with moderate work.’.. 

3 Man with moderate muscular work. 

4 Man with active muscular work. 

5 Man with severe muscular work.. 

6 Man with very severe muscular work... 


Gravis. 

i*0 

UK) 

125 

150 

175 


200 


Potential 

energy. 


Calories, 

2, not) 

3,000 

3.500 
4,000 
5, 700 

7.500 









FOODS-ANIMAL PRODUCTION. 


63 


Methods of food investigation (pp. 1G1-163).—Short remarks on im¬ 
provement of methods of analysis, studies of the digestibility and the 
functions of food in nutrition, studies of dietaries, etc. 

Economic applications of results of studies of food and dietaries (pp. 
104-171). 

Food constitutes tlie cliief item of the living expenses of the people and of our 
agricultural production and one of the most important of our exports to Europe. 

Wage workers and people of moderate incomes generally in New England spend 
and must spend nearly half their earnings for food. Although “ half the struggle 
for life is a struggle for food,” and although the health and strength of all are so 
intimately connected with and dependent upon their diet, yet even the most intelli¬ 
gent people know less of the actual uses and values of their food for fulfilling its 
purposes than of those of almost any other of the necessities of life. 

The lack of information regarding the nutritive values and proper uses of food 
results in great waste in the purchase and use of food, loss of money, and injury to 
health. * ' ' 

Wo make a threefold mistake in our food economy. First, we purchase need¬ 
lessly expensive kinds of food. The cheapest food is that which supplies the most 
nutriment for the least money. The most economical food is that which is the cheap, 
est and at the same time the hest adapted to the wants of the user. The maxim 
that “ the hest is the cheapest ” does not apply to food. * * * 

Second, the food which we eat does not always contain the proper proportions of 
the different kinds of nutritive ingredients. We consume fats and carbohydrates in 
relative excess. * * * 

The quantities of fat in the European dietaries range from 1 to 5 ounces per day, 
while in the American the range is from 4 to 16 ounces. In the daily food of the 
well-to-do professional men in Germany, who are amply nourished, the quantity of 
fat is from 3 to 44 ounces. The r- utities of carbohydrates in the European dietaries 
range from 9 to 24 ounces, while corresponding American dietaries they are from 
24 to 60 ounces. People in this country oat what is sot before them, asking no ques¬ 
tions for economy’s sake, provided it suits their taste. We are a generation of fat 
and sugar eaters. We are so "because of the abundance and toolhsomeuess of foods 
containing fat and sugar. 

Third, in this country many people (not only the well-to-do, hut those in moder¬ 
ate circumstances also) use a needless quantity of food. Part of this excess, how¬ 
ever, is sinvply thrown away, so that the injury to health, great as it may he, is 
doubtless much less than if all were eaten. ' * H 

Allowing that the food consumption of which statistics have been collated is ap¬ 
proximately representative of that of people in the United States generally, we are led 
to the conclusion that our national dietary has become one-sided, so that although 
we live upon a high nutritive piano, our food might he better fitted to our 
needs. * * x 

The one-sidedness of our dietary is the result of the one-sidedness of our agricultural 
productions. The agricultural production of the United States is out of balance. 
Our food supply for man and beast contains an excess of the materials which serve 
the body for fuel and are relatively deficient in the nitrogenous compounds which 
make blood, muscle, and hone. In other words, the farmer produces relatively too 
much starch, sugar, and other carbohydrates; too much fat and too little protein. 
The crops he grows are, taken together, deficient in protein, and the meat he makes 
is excessively fat. The one-sidedness of our food consumption is the natural result 
of the one-sidedness of our food production. * * * 

As the farmer is primarily responsible for this state of affairs and the first loser 
by it, so he must be the one to take the first step to amend it. The remedy for the 
evil is to grow crops with more protein, The needed increase of protein may be 
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obtained by breeding and importing varieties of grains and grasses rieber in nitrogen 
than those we now cultivate, and by growing more legumes, snob as clovers, alfalfa., 
vetch, serradella., cowpeas, peas, and beans. 

The value of nitrogenous feeding stuffs is not sufficiently appreciated, but tbo 
progress of exact experimeut in this country and in Europe is bringing it out more 
and more clearly. 

Analyses of foods and feeding stuffs (Massachusetts State Sta. Re¬ 
port for 1891 , pp. 297-300, 313-326). —Tabulated analyses of sugar 
beets, vinegar, and baking powder, and a compilation of analyses of salt 
and of miscellaneous feeding stuffs. 

Analyses of commercial feeds (New Jersey Stas. Report for 1891 , 
pp. 145-175 ).—A reprint of Bulletin No. 87 of the station (E. S. B., vol. 
in, p. 878). To this is added an explanation of tbe method of forming 
the coefficients of the normal equations by successive substitution in tlie 
calculation of tbo cost per pound of protein, fat, and carbohydrates in 
feeding stuffs from the selling price by the method of least squares. 

Some general remarks on analysis of fodder and fodder anal¬ 
yses, 0. A. Goessmann (Massachusetts State Sta . Report for 1891, 
pp. 86-106). —Popular remarks on food ingredients and the. principles of 
feeding, inanurial value of feeding stuffs, valuation of feeding stuffs, 
and analyses of the following materials: Porn meal, wheat middlings, 
bran from spring and winter wheat, Chicago maize feed, brewers’ grains, 
old and new-process linseed meal, gluten meal, cotton-seed meal, corn- 
and-cob meal, hominy chops, ground barley, cocoanut meal, bog feed, 
bakery refuse, hay from salt meadows, English hay, ro wen, corn stover, 
corn silage, mangel-wurzels, and sugar beets. The methods used in 
the analysis of cattle foods are briefly described. 

Feeding experiments with milch cows, C. A. Goessviann (Mas¬ 
sachusetts State Sta . Report for 1891 , pp. 14-106). 

Synopsis .—These experiments include comparisons of old-process linseed meal with 
gluten meal; of gluten meal, cotton-seed meal, and old-process linseed meal; a. 
trial of green vetch and oats, soja beans, and fodder corn for soiling; and the 
creamery record of the station for 1890 and 1891. The nutritive effect of the 
gluten meal was found to be slightly higher than that of an equal weight of lin¬ 
seed meal. The creamery record shows the average net cost of food per quart 
of cream to have been 6,1 cents in 1890 and 5.21 cents in 1891, and the receipts 
from the creamery 11.8 cents per quart in 1890 and 12.01 cents in 1891. 

Oldprocess linseed meal vs. gluten meal (pp. 15-30).—-Old-process lin¬ 
seed meal and gluten meal were compared in an experiment with six 
grade cows lasting from October 21 to December 31, 1889. The time 
was divided into three periods of equal length. In the first and second 
periods 3J pounds of gluten meal and in the third period 3.J pounds 
of old-process linseed meal were fed per day in connection with 3^ 
pounds each of com meal and wheat bran, and hay acl libitum. The 
grain was fed dry. The amount of hay eaten ranged from 38 to 20 
pounds per day. The tabulated data include analyses of the feeding 
stuffs used with reference to both food and fertilizing ingredients; 
analyses of milk; and statements of the live weights of the animals, 
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the food consumed, milk yield, and calculations of the gross and net 
cost of the food. The cost of food is based on the local market prices— 
com meal $19, wheat bran $17.50, gluten meal $23, linseed meal $27, 
and hay $15 per ton. On this basis the gross cost of the gluten meal 
ration was 24.3 cents per day and of the linseed meal ration 24.18 
cents. Assuming 80 per cent of the fertilizing ingredients in the food 
to be obtainable in the manure, u the higher market price of the old- 
process linseed meal, $4 per ton, is practically offset by the higher 
commercial value of the manurial refuse obtained.” Making this allow¬ 
ance for the value of the fertilizing ingredients, the cost of the linseed 
meal ration is calculated at 14.04 cents per day and of the gluten meal 
ration 14.0G cents. The average daily yield of milk by each cow in the 
different periods is given as follows: 

Average yield of milk jpcr day. 


Feeding periods. 

Jnno. 

Flora. 

Era. 

Elsie. 

Jessie. 

Annie. 

■ 

(l)Oflfc 21-Xot. 10, 1889. 

Quarts. 
11. 63 

Quarts. 

0.87 

Quarto. 

7.37 

Quarts. 

7.70 

7.42 

Quarts. 

8.37 

8.23 

7.87 

Quarts. 
8.06 
7.55 

(2) Nov. 32 -1)00. 8, 1885) . 

11.27 

9. 11 

7.14 

(3) Deo. 13-21, 1 SiSO. 

a. 67 

8. 64 

6.28 

7.07 

g! 00 


Average. 

10.85 

9. 21 

7.27 

7.39 

8.1C 

7.50 


The average net. cost of food per quart of milk was 1.60 cents in the 
first period, 1.76 cents in the second period, and 1.85 cents in the third 
period. The following are the author’s conclusions: 

(1) The substitution of 3£ pounds of Chicago gluten meal by the same weight of 
old-process linseed meal at local market prices raises the market cost of the daily 
ration 0.65 cent per head. Taking the manurial value into consideration, the 
old-process linseed meal proves 0.01 cent cheaper than gluten meal. The higher ma¬ 
mmal value of the linseed meal as compared with the gluten meal fairly equals the 
difference in the local market cost. 

(3) In our case gluten meal leads the old-procoss linseed meal in every instance as 
far as the nutritive effect is concerned. The difference is not great, yet worthy of 
special notice under stated market conditions. 

(3) The quality of the milk as far as its density is concerned shows no marked dif¬ 
ference during the entire experiment. 

Comparison of gluten meal , cotton-seed meal , and oldproeess Unseed 
meal (pp. 31-59).—An account of this experiment was given in Bulletin 
No. 41 of the station (E. S. E., vol. in, p. 287). 

Feeding trial with green crops (pp. 59-73).—This experiment was in- 
continuation of trials in previous years to study the feeding value and 
the economy of green fodder crops in dairy farming. The crops 
used were green vetch and oats, sojabeans, and fodder corn. Five grade 
cows were fed from July 6 to September 20,1891. The vetch and oats 
and soja beans were cut from the beginning of blooming until they were 
fully matured but still succulent, and the green fodder corn was cut 
when the kernels were fully developed but still milky* -The grain cou- 
8080—No. 1-5 
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sisted of 3 pounds of corn meal and 3 pounds of gluten meal, with either 
3 pounds of wheat bran or 3 pounds of dried brewers’ grains per day. 
This was fed with 5 pounds per head of rowen hay and the green crops 
ad libitum, the amount of the latter consumed ranging from 37 to 50 
pounds per day. Vetch and oats and the soja, bean were, each led, in 
separate periods, with dried brewers’ grains and with w heat bran, and 
the fodder corn was fed with brewers’ grains. Analyses are given of 
the corn meal, gluten meal, brewers’ grains, wheat bran, vetch and oats, 
soja beans, and fodder corn, with reference to both food and fertilizing 
ingredients; and the yields and analyses of milk, amount of fodder con¬ 
sumed, and the net cost of milk per quart are tabulated for each cow. 

The results of the past season obtained in this connection arc very encouraging 
when compared with those noticed in preceding years. 

(1) The yield of milk is well maintained during the entire experiment of three 
months. The average daily yield of milk of the various cows for the entire experi¬ 
ment is in four out of live eases larger than their yield at the beginning of the ob¬ 
servation; in the fifth ease there is practically noehange. The largest average yield 
of milk was noticed, without any exception, in ease of soja beans as green fodder and 
dried brewers* grains as an ingredient of the. daily grain feed radon. (been fodder 
corn leads the green vetch and oats with dried brewers’ grains in threw out of five 
cases. 

(2) The amount of dry vegetable matter consumed per quart of milk produced 

varies in case of different cows from 1.77 to 3.3!) pounds. * ' ' 

(3) [The average net cost of food per quart of milk was as follows: Vetch and 
oats with brewers’ grains, 1.35 cents; with wheat bran, L.26 cents; soja beans with 
brewers’ grains, 1.58 cents; with wheat bran, 1.7 cents; fodder corn with brewers’ 
grains, 1.88 cents.] 

(4) The value of the obtainable manure amounts on an average to three sevenths 
of the market cost of the feed consumed. The green vetch and oats leads in this 
connection. 

(5) The quality of the milk is in every instance improved in the perron (ago of 
solids during the experiment without showing any perceptible decrease in yield. 

(6) Brewers’ gra ins lias served as an excellent substitute for wheat bran in our diet 
for milch cows. 

Creamery record for 1890 mid 1891 (pp. 73-80).—This comprises tubu¬ 
lar statements of the kinds and amounts of food consumed by the sta¬ 
tion herd in 1890 and 1891; the quantity of milk produced, arranged by 
months; the local market prices of the feeding stuffs used; the valuation 
of the fertilizing ingredients in the same; the amounts received for the 
cream at the creamery; and the cost of skim milk with whole milk at 3 
cents per quart To this are added analyses of the cream during dach 
month of 1891, the average fertilizing constituents in cream, and a brief 
description of the methods used in the analysis of milk and of lmtfcer. 

From these statements it appears, as has already been claimed in previous reports, 
that close fodder rations tend to improve the quality of the milk as well as the con¬ 
dition of the animal. The introduction of dried brewers’ grains and cotton-seed meal 
into the daily diet has apparently lowered to a considerable extent the net cost or 
feed. 

For further details concerning results in preceding years, see Seventh Annual 
Report, pp. 82-84 [E. S. R., vol. it, p.576], and Eighth Annual Report, pp. 54-65 
[E* 8, K., vol. m, p. 154]. * * * 



FOODS—ANIMAL PRODUCTION. 


67 


The total coat of feed for 1 quart of cream amounted in 1890 to 14.12 cents, ancl in 
1891 to 12.83 cents. * * * 

The net cost of feed per quart of cream averaged in 1890,6.1 cents, and in 1891, 
5.24 cents. We received per quart of cream in 1890, 11.80 cents, and in 1893, 12.61 
cents, thereby securing a profit of 5.7 cents per quart in 1890 and 7.37 cents in 1891. 

The number of quarts of milk required to produce 1 quart of cream 
was 5.47 in 1890 and 5.78 in 1891. There was received, therefore, 2.16 
cents per quart of milk in 1890 and 2.18 cents in 1891. 

Feeding experiments with steers, C. A. Goessmann ( Massachu¬ 
setts State Sta. Report for 1891, pp. 107-127). —An account of this experi¬ 
ment with yearling and 2-year-old steers was given iu Bulletin No. 40 
of the station (E. S. K.,vol. hi, p. 162). 

Feeding experiments with lambs, O. A. Goessmann (Massachu¬ 
setts State Sta. Report for 189 f pp. 128-147). —The object of this experi¬ 
ment was to study the effect of different feeding stuffs on the cost of 
fattening lambs during the winter. A previous experiment on the same 
subject was reported in Bulletin No. 37 of the station (E. S. K., vol. ii, 
p. 231). 

u The selection of animals was made from the temporary supply of 
our local market. Six lambs, wethers, grades of uncertain parentage, 
served for the trial; they were shorn before being weighed at the 
beginning of the observation. Each animal occupied a separate pen 
during the entire experiment.” 

The experiment lasted from September 30, 1890, to April 20,1891— 
202 days. This time was divided into four periods, separated by inter¬ 
vening periods of 8 days each, the first period lasting 14 days, the second 
98 days, the third 34 days, and the fourth 41 days. During the first 
period the lambs all received the same food (wheat bran, linseed meal, 
and rye). At the close of this time they were divided as nearly equally 
as possible into two lots, A and B. Lot A received throughout the 
trial a graiu mixture consisting of ten parts by weight of corn meal, 
two parts of wheat bran, and one part of gluten meal, and lot B re¬ 
ceived a mixture of two parts by weight of wheat bran and one part of 
gluten meal, 8 ounces of each grain mixture being fed per day, in con¬ 
nection with 1 pound of roweu, or one third pound of rowen and corn 
silage ad libitum. The nutritive ratio of the rations of lot A was 
l:6.5-7.4, and of lot B 1:4.5-5. The lambs were purchased at the 
beginning of the trial for 5 cents per pound and ranged in weight 
from 50 to 64 pounds. Deducting the amount received for the wool, 
the average cost after shearing was 3.98 cents per pound. At the close 
of the experiment the animals were sold at 11 cents per pound dressed 
weight, the wool at 25 cents per pound, and the pelts at 12§ cents each. 

Analyses are given of the feeding stuffs used, with reference to both 
food and fertilizing ingredients, and data as to the food consumed, cost 
of rations, gains in live weight, etc., are tabulated. On an average 
lot A gained 45.33 pounds each during the experiment, and lot B 41.33 
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pounds. The three lambs in lot A produced 1 pound more wool than 
lot B. The cost of the feeding stuffs was, corn meal $28, wheat bran 
$25, linseed meal $20, gluten meal $28, corn silage $2.75, ami rowen 
$15 per ton. The financial results were as follows: 


fbiaf, rtf' Ifl.mTia ■frtrtrl ..... .... .. 

' ^ l 

Lot A. 

$20. r>8 
25.07 

Lot B. 

$20. Kti 
20, M 

"Valueof moat ivool pelts and olitainabloninuttr 1 ',- T ... 

Apparent profit...... 

‘Ml) 

5,28 



In calculating the value of the imurarial ingredients, 20 per cent was 
deducted from those contained in the feeding stuffs. 

“The value of the obtainable manure, amounting to from $10 to$11. 
for the entire operation, represents the profits of the experiment, aside 
from disposing of our home-raised fodder articles at a liberal retail 
market price.” 

Feeding experiments with pigs, 0. A. Coessmann (Mamvlmeth 
State Sta. Report for ISO /, pp. 118-170), —Three experiments are reported 
which wore made to compare the cost of producing pork in the case of 
different breeds. Small Yorkshires, Berkshires, Poland-Ohinas, and 
Tamworths, from 2 to 3 pigs of each breed, were used in each trial. The 
pigs ranged in weight from 20 to 50 pounds at the beginning, of the 
trial. They were all thoroughbreds. The food consisted of buttermilk, 
skim milk, corn meal, wheat bran, and gluten meal, in such proportions 
as to furnish a nutritive ratio of 1:2.8 when the animals weighed from 
20 to 90 pounds, 1:3.8 from 90 to 130 pounds, and 1: 4.30 from 140 to 
200 pounds. The amount of food consumed was governed by the indi¬ 
vidual appetites. 

The first experiment lasted from May 13 to October 15, 1890; the 
second from November 18,1890, to April 19,1891; the third from May 
12 to September 7,1891. The results of the first two experiments are 
briefly summarized, and those of the third experiment are given in 
more detail, showing the amounts of food consumed by each pig, the 
live weight, the cost of food per pound of live weight and dressed 
weight, the value of the manure, data obtained at time of killing, and 
analyses of the com meal, wheat bran, gluten meal, buttermilk, and 
skim milk used in the experiment. 

The following statement summarizes the cost of food for the prod tie. 
tion of 1 pound of dressed pork, based on the ruling market prices of 
the feeding stuff's at the time they were used. These prices ranged as 
follows: Com meal $24 to $31 per ton, wheat bran $19 to $23, gluten 
meal $25 to $27, skim milk 1.8 cents per gallon, and buttermilk 1 cent 
per gallon. 
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Cost of food per pound of pork. 


Breed. 

Experiment 1. 

Experiment 2. 

Experiment 3. 

Total 

cost. 

Net 

cost. 

Obtain¬ 

able 

manu- 

rial 

value. 

Total 

cost. 

Net 

cost. 

Obtain¬ 

able 

manu- 

rial 

value. 

Total 

eost. 

Net 

cost. 

Obtain¬ 

able 

manu- 

xial 

value. 

Small Yorkshire... 

Berkshire. 

Polaiid-Chma. 

Tain worth. 

Cents. 

4.79 

4 80 
4.57 
4.52 , 

Cents. 
3.14 
3.13 
2.98 
2.97 

Cents. 

1.65 

1.67 

1.59 
1.65 

Cents . 
5.68 
5. 20 
5. 50 

Cents 
4.14 
3.74 
4.00 

Cents. 
1.54 
1.46 

1.50 

Cents. 
G. 30 
6.07 
5.79 
6.33 

Cents. 
4.86 
4.59 
4.40 
4.78 

Cents. 
1.50 
1.48 

1.39 

1.55 






Concerning the amount of dry matter consumed per pound of dressed 
pork, “it appears that in our case the larger-built breeds led the smaller 
breeds in two out of three experiments. The difference between breeds 
is apparently no more marked than the difference between animals of 
the same breed.” The average gain per dayin live weight was slightly 
larger in the case of the Poland-China and Taraworth breeds, which 
“show practically no difference in that respect.” 

A comparison of the digestibility of corn silage and corn stover 
in feeding rations, and of their effects upon the consumption of 
albuminoids, H. J. Patterson (Maryland JSta. Report for 189 i, pp . 
309-346). 

Synopsis .—A feeding experiment with four steers during three short periods, with 
preliminary or intermediate periods of varying length, to test the digestibility 
of corn silage vs. stover combined with meal, and the effect of the rations on the 
production of lean meat. The silage proved to he slightly more digestible than 
the stover. The production of lean meat was somewhat less with the silage 
ration. This is attributed to the acids in the silage. 

The questions proposed were: “Bo the acids of silage aid or retard 
digestion? Bo they cause an increased consumption of albuminoids 
and consequently a loss in flesh?” Four Hereford steers, two yearlings 
and,two two-year-olds, were used in the experiment. These were divided 
into two lots, each lot containing one animal of each age. The lots were 
fed during three periods of five days each, with preliminary or interme¬ 
diate periods of from nine to twenty-six days, as follows: 

e Period X, corn stover, corn meal, cotton-soed meal. 

Lot 1 < Period 2, corn silage, com meal, cotton-seed meal. 

( Period 3, corn silage, com meal. 

r Period 1, corn silage, gluten meal, germ feed. 

Lot 2 < Period 2, corn stover, gluten meal, germ feed. 

( Period 3, corn stover, gluten meal, wheat bran. 

Tlte amounts of coarse food given were varied more or less according 
to tlie appetites of tlie animals. The average consumption of silage 
ranged from 13.5 to 25 pounds per animal daily, and of corn stover from 
3 to 8 pounds. The silage and stover were both of good quality, but 
they were not made from the same corn. The stover was from corn that 
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had been topped and was cured under cover. Samples were taken of 
the different feeding stuffs as they were weighed out, and from the 
mixed samples portions were taken for analysis. The animals were 
weighed daily before and after watering. The solid and liquid excreta 
were collected and analyzed during each period. These data, together 
with the amounts of food consumed, are lully tabulated and discussed, 
and from them calculations are made of the percentages of nutrients 
digested by each animal from the silage, and the stover rations. Ex¬ 
cluding the third period in each case, in which the grain ration was dif¬ 
ferent, and averaging the results on the other silage and stover rations, 
there appears to he no very marked difference between the digestibility 
of the silage rations and the stover rations as led, although the silage 
rations were slightly more digestible. 

The amount of nitrogen stored in the body was estimated in the 
usual way. These figures show very wide variations in the case of the 
same coarse food both with the same and with different animals. Thus, 
while the two-year-old steer in lot 1 stored 323.34 grams of nitrogen 
from a ration of silage, corn meal, and cotton-seed meal, it stored but 
38.03 grams from a ration of silage and corn meal, and the two-year 
old in lot 2 stored 103.33 grams from a. rat ion of silage,, gluten meal, 
and germ meal. In spite of this, however, it is evident from the data 
given that in every ease except one a larger percentage of the nitrogen 
in the stover rations was stored in the body than of that in the silage 
rations; that is, the production of lean meat was slightly greater on 
the stover ration. The lower storage of nitrogen on the silage rat ions 
the author attributes to the acids in the silage, which he says u in¬ 
creased the consumption or waste of the albuminoids stored in the 
body.” The percentage of acid in the silage, calculated as lactic and 
acetic acids, ranged from 1.29 to 2.27, 

The digestion coefficients found for the nitrogen of the various ra¬ 
tions are corrected for the metabolic products, which were determined 
in the feces by the method described by Jordan* The results of these 
and of the determination of the coefficients for nitrogen by Stntzer’s 
method of artificial digestion are tabulated. 

A comparison was made of percentages of fat in the food and in the 
feces as determined by the ordinary method of extraction, and by 
filtering the ether extract through animal charcoal, as previously 
recommended by the author.! Differences between the two methods 
as large as 1.34 per cent of fat were noticed in the case of corn stover, 
but generally the difference was much smaller. The effect of these 
differences upon the percentages of digestibility was in some eases 
sufficiently large to warrant their being taken into account. 

“ Fifty-seven per cent of the nitrogen in the total excreta or manure 
was found in the urine.” 

* Agricultural Science, 2, p. 294. 

t Maryland Station Report for 185)0, p, 12(5 (E. S. R., vol. ill, p. 5U>). 
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Feeding horses hay and grain mixed, J. W. Sanborn ( Utah Sta. 
BuL No. 13, May, 1892, pp. 1-4). —The effect of feeding the grain mixed 
with the hay and separately was tested in a trial with four horses, two 
receiving the grain and hay mixed and two separately. The grain con¬ 
sisted of nearly equal parts of rye, oats, and bran. The hay was cut. 
From January 12 to March 30 the grain was fed dry and from March 
30 to May 25 it was moistened. The weights of the horses at five 
weighings and the amounts of food consumed are given. According 
to these weights the two horses fed hay and grain mixed weighed 133 
pounds less, and the two fed hay and grain separately 103 pounds less 
at the close than at the beginning of the trial; but the author rightly 
remarks that u with work horses the variation in daily weights is very 
great and the difference noted is so small that it may be within the 
limits of error.” Previous trials with sheep and pigs “failed to show 
any advantage in cutting and mixing hay with grain.” 

Feeding cut hay vs. whole hay to horses, J. W. Sanborn (Utah 
Sta. Bui. No. 13, May, 1892, pp. 5-10 ).—This was compared on two lots of 
horses. The feeding lasted from August 10 to December 21; November 
3 the food for the lots was reversed. The hay was a mixture of alfalfa 
and clover and apparently was fed ad libitum. The food eaten and the 
weights are tabulated. In the first period the lot on cut hay gained 99 
pounds and that on uncut hay 62 pounds; in the second period the 
lot on cut hay gained 75 pounds and that on uncut hay lost 5 pounds. 
The weighings vrere at the beginning and close of each period, inter¬ 
vals of from six weeks to two months, and, as the author remarked in 
the preceding article, the changes in weight noted are within the vari¬ 
ations which might be expected for working horses. 

Report on ostreaculture, J. Nelson (New Jersey Stas. Report for 
1891, pp. 179-231 ).—A detailed report of observations and experiments 
in ostreaculture by the author in 1891, near Mathews, Virginia; near 
Cold Spring Harbor, Long Island; and at New Brunswick, Oceanic, 
Key port, and Avon, New Jersey. The work was on broader lines than 
that recorded in the Annual Deport of the station for 1890 (E. S. B., vol. 
nr, p. 302). Notes are given on each observation and experiment, as 
well as tabulated data for a considerable number of oysters used in 
experiments at the different localities. A record of sea temperatures at 
several places is also given. Under the head of “Oyster lore” the 
views of a number of experienced oystermen are presented regarding 
the conditions for a “ set,” oyster growth, oyster enemies, “ giving 
oysters a drink,” preservation of oysters, and the parasites of oysters. 
The following summary has been prepared from that given in the 
report: 

Parasites .—(1) The parasite termed eytolielminth in our Report for 1890 was found 
to be present (with probably no exception) in oysters of (a) all ages, (&) both u nat¬ 
urals” and u plants/* (c) from all sorts of beds, (d) in the waters of widely separated 
States, (e) at all seasons. 

(2) This eytohelminth is identified by Dr. A. C. Stokes as Trypanosoma balbianh 
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(3) The structure called “jelly worm” by tlio oystermen, “ crystalline rod” by the 
zoologists, ami jelly votl in our tables, is analogous to a zoilghva, in which the spores 
develop from which the eytolielminths arise. 

(4) This jelly rod was found present, in a. situation similar to t hat, in Ostrcu in four 
other genera of Lamellibrauchs, viz, Alya arenaria (long clam), f euus niereenarm 
(hard clam), Pec fen irradiann (scallop), and Art/ina (Area) pcjcata (blood clam). 

(5) In the oyster this rod dissolves within half an hour after the oyster is taken 
(summer temperature). Its presence, then*fore, indicates the extreme freshness of 
the oyster. 

(G) In eases in which the oyster is exposed to a hot sun on its own bed, left dry at 
low tide, this jelly rod was also found dissolved in the oyster in nature . 

(7) This jelly rod consists of a collagenous substance, arranged in a series of seg¬ 
ments of a complicated structure. 

(8) The dissolution of the jelly rod is accompanied or preceded by the develop¬ 
ment of bacilli-like spores into eylohelnmiths in Ostrca, a phenomenon also noticed 
in several (but not all) of the specimens of the other genera of Lamollibrarichs 
enumerated above (4). 

(9) Never more than one jelly rod has been found in one specimen. The length 
varies from 1 to 2 inches, the diameter from one eighth to one sixteenth inch. 
The larger end is (sometimes) attached to the wall of the stomach by a rootliko 
organ (proboscis?). 

(10) Other characterizations of this parasite given in our Annual Report for3890 
were su bstan I iated. 

(11) The cy to helminths are so sensitive to conditions of environment that no 
danger can he apprehended in taking them alive into the stomach j they would cer¬ 
tainly die within a. sceond or two. 

(12) Freshening of oysters should be done with water that is tolerably pure, other¬ 

wise the microbic life in the water will invade the. oyster. In the ease of disease 
germs in sewage contamination, there is real risk of such being received by man if 
the oyster is eaten raw, unless a method of disinfection can be applied to the oyster 
after it is removed from its shell. In the ease of cooked oysters no danger in this 
regard need be feared. In this connection we would emphasize points 10 to 16 and 
22 to 27 of the Report of 1890, relative to the multiplication of putrefactive bacteria 
in marketed oysters. Long before oysters become too weak to keep their shells shut 
the bacteria have increased sutticiently to spoil the flavor of the oyster and probably 
are capable of causing dysentery, * * * 

Feeding and growth. of (13) Oysters appear to feed (or “drink”) on all 

tides. No rhythm was noticed in oysters in their native habitat, as was reported 
for oysters “given a drink” in salt water in the laboratory. 

(14) The “food” of oysters, as investigated by examination of the contents of the 
stomach, consists of those organisms like Diatoms, Crustacea, Foraminifeni, etc.,, 
that have resistant shells. Such examination can give no true idea of the relative 
importance of the different organisms eaten by oysters. It was found that Alga, 
spores (Florhliw) are the principal food where the oysters make the most rapid 
growth. 

(15) Oyster growth is determined principally by fonr factors, viz: (a) A warm 
temperature , secured in southerly situations and shallow water, (b) Animal entar and 
sporoid food, secured by same conditions as (a) and favored by influx of fresh water 
in moderate quantities, (c) Current) in part favored by conditions of shallowness ; 
the result of current is to bring increased quantities of food to the oyster and to 
relieve it from much work in preventing sediment from burying it. (d) Shallownem 
of water, a condition favoring (a), ( b) } and (c), and in addition securing to the oyster 
the richer food supply of the ocean surface and increased facilities for oxygenation. 
Surveys of the conditions of the oyster industry establish the law that the rate of 
growth is proportional to the favoring presence of these four factors. 
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(10) [A submarine mower successfully used on oyster beds at Oceanic, New Jersey, 
may bo briefly described as follows:] Tt cuts a 12-foot swath of eolgrass from the 
oyster beds in water varying in depth, at the rate of five minutes per 1,000 linear 
feet, A scow carries a boiler, engine, and water reservoir. At one end of this scow a 
frame work suspends a double set of mowing knives, one set pointing forward and 
one set backward. These are set in motion by a vertical iron shaft passing through 
a horizontal, cogged wheel which is geared to a pulley rim by the belt from the 
engine. The vertical shaft can slip up and down through the toothed wheel to 
accommodate the mowing knives to different depths. This is done by windlass, 
pulleys, and chains suspending the kuife frames. On the main pulley shaft is a 
smaller grooved wooden pulley. Around the latter is passed a few turns of the 
guide and propelling rope. This is 1,000 feet long and the ends of this rope are 
anchored at opposite sides of the bed. Thus, when the engine is running, the same 
shaft that communicates motion to tlie knife-mover drags the scow along the rope. 
"When one end is reached the rope is passed around the pulley in the opposite direc¬ 
tion, and the scow then propels itself backward. As both sets of knives are always 
in motion the machine cuts a swath when running backward as well as when it 
runs forward. Thus no time is lost in turning around. The scow is guided by 
“poling.” Several swaths can be cut without moving the anchors, because the long 
rope, however well stretched, allows of considerable side swaying. 

This machine will not work in salad or cabbage ( Ulva ), but is admirable in eel- 
grass. In fact it works best where the conditions for oyster growth are best. The 
presence of a current, so favorable to oyster growth, helps to float away the cut 
grass. If the eolgrass is allowed to grow it retards the current and so retards oyster 
growth. 

(17) The earlieT an oyster can ripen its spawn and the shorter the spawning period 
the quicker will it be fit for market, but marketable oysters can also be secured by 
delay of this maturity or by the entire prevention of spawning. 

Southern oysters are in good condition until near August if planted in Northern 
waters. Northern oysters in Southern waters recover from spawning so as to he in 
good condition by the last of July. In this way the oyster season can be kept con¬ 
tinuous, but due care must be taken to keep the oyster very cool in market, etc, 

(18) A high and prolonged temperature keeps oysters a long time in spawn, but the 
amount of spawn present is relatively small and the nutritive value of such oysters 
is inferior to that of oysters from colder waters. 

The spawning of oysters.-— (19) Southern oysters in Southern waters have a longer 
spawning period than Northern oysters in Northern waters. 

(20) Obscure conditions affect the spawn of oysters, producing deterioration, so 
that abortive development results to a degree beside which tlio influences of all 
other enemies or forces destructive of oyster spawn are insignificant. Conditions 
of this sort are not equally present every season, and even vary during the course 
of a single week. 

(21) Low temperatures have a remarkable effect in lengthening the period of 
activity of spermatozoa. 

(22) Mature and normal spawners show a difference in coloration for the two sexes 
(the male being a darker tint), which enables the naked eye to detect the sexes, but 
only microscopic examination can give a correct idea of the character of the eggs or 
spermatozoa. 

The development and fixation of spawn,— (23) The conditions causing abortive devel¬ 
opment acted very strongly during 1891, preponderating in the South. 

(24-) The summer of 1891 was very favorable for natural “sets,” and for “sets” on 
planted shells (principally due to the dryness of season). Most of the experiments 
made to secure fixation of spat to collectors, under artificial conditions, failed of 
this result. 
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(25) Spawn from Delaware seed planted at Oceanic and fertilized there was trails 
ported by rail to Keyport, planted in a. claire, and raised as seed oysters upon shells. 

(2ti) [Observations arc reported which led the, author to suggest that elaires might 
be construe tod on the following plan:] At right angles (oi he general short 1 line, oH he 
inlet a series of ditches about 4 or 5 feet wide should he dug as elose t ogether as prac¬ 
ticable and running back throughout the entire width of the marsh. The ends of 
these ditehes should open into a wider ditch or reservoir, dug so as to connect all the 
series by extending at right angles to the narrower ditches. The end of each diteli 
opening to the waters of the inlet should he closed h\ two gates* one intended to keep 
out the water at pleasure of the operator, and oik* furnished with a “strainer,” con¬ 
structed of two finely meshed wire nets (or* of slatwork, coated with lav or other 
protective substance), holding between them a layer consisting of line sand in the 
center and of gravel coarse enough to be held by the meshes outside. The si miners 
should be constructed with the largest possible surface, and should allow as free a. 
passage of water as may be consistent with the, retention of the spawn. Water 
should ilow through this strainer only after half Hood. At low water there should 
be retained a foot of water in the ditches. ' ' * 

(27) Water in an aquarium for oyster culture can be kept, sweet best by means of 
an a,era,tor ( u aspirator”). 

(28) The growth of the shell-planting industry has been very rapid in Virginia 
during the last two years. 

(29) Oyster culture requires that a corps of observers of‘‘marine climate” should 
be equipped by governmental action, just as are the weather observers. 


VETERINARY SCIENCE AND PRACTICE. 

Antiseptic treatment of wounds, B, P, Niles ( Vmjhiia Sta. Bui. 
JS T o . 13, j Feb*,:1892, pp, 11-11). —General statements regarding the or¬ 
ganisms which cause suppuration, and brief accounts of experiments 
with boracic acid, salicylic acid, iodoibrin, europium, liydromiphthol, 
and saloi on cultures of Bfaphyloeoecus pyoyenrs aureus. 

Potato broth with agar-agar was used as a culture medium. Surface inoculations 
were made and the powder dusted over the surface. At the same time control tubes 
were made to test the vitality of the culture. In the ease of iodoform, hydro- 
naphthol, and salicylic acid, no growth took place, while with boracic acid a slight 
growth -was noticed, and with europium and saloi the growth was not hindered in 
the least. * * k 

Experiments were also made with a solution of liydromiphthol on the Staphylococ¬ 
cus pyogenes aureus in a fluid culture medium (beef broth). A sufficient quantity 
of the solution was poured into the tube, so that the germs were, in a solution of Mm 
drug in the proportion of 1:1280. Inoculations were made, at intervals of live min¬ 
utes, beginning at five minutes after the solution had been added to tlm culture and 
ending at thirtyTive minutes, making in all seven inoculations. No growth at all 
took place in any of the tubes except the one at twenty-five minutes, which wo 
attribute to an accident at the time of inoculation. 

As the hydronaphthol was first put in solution with alcohol (which in proper 
strength acts as an antiseptic) and water enough added to make the desired strength, 
inoculations were made from tubes treated with a simple mixture of alcohol and 
water in the same proportion as the other solution. In these an abundant growth 
took place, thus proving that the antiseptic properties in the iirst instance were 
entirely due to the hydronaphthol. 
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Infectious abortion in cows, E. 1\ Niles ( Virginia Sta, Bnl, 
JVo. 13, Feb., 1893, pp. 19, 16). —Brief statements regarding the cause, 
symptoms, and preventive treatment of this disease. 

Report of veterinarian of Louisiana Station for 1891, W. H. 
Dalkymple {Louimma Mas. BuL No. 15, 2 d ser.,pp. 107-124 ).—Popu3ar 
statements regarding the causes, symptoms, and treatment of the fol¬ 
lowing diseases: Fistulous withers, colic, toot evil, horse botflies, ox 
warble, lockjaw, charbon, hydrophobia, and glanders. A tabulated 
statement is given regarding the outbreaks of glanders ia different 
localities in the State. 


DAIRYING. 

E. W. Allen, Editor, 

Analyses of milk and other dairy products ( Massachusetts State 
Sta, Report for 1891, pp. 21,43, 69, 83, 170, 299, 337 ).—Analyses of milk 
in 1801 and a compilation of analyses of whole milk, skim milk, butter¬ 
milk, butter, cheese, etc. 

Bacteria in the dairy, H. W. Conn ( Connecticut Storrs Sta. Report for 
1891, p. 172). —Mention is made of two series of experiments which are 
in progress, one on the artificial ripening of cream by means of pure 
cultures of bacteria, and the other to ascertain u whether the dairies of 
this country are under the influence of the same set of species of bac¬ 
teria as the dairies of Europe.” 

Several distinct species of organisms have been found very abundant in souring 
milk, which certainly sour it in a normal manner, hut we have been forced to conclude, 
as a result of experiments thus far, that the lactic organism described by Hueppe 
[Bacillus acidi lactici ] is at all events not common in the vicinity of Middletown. 


AGRICULTURAL ENGINEERING. 

Preservation of fence posts, A, I. Hayward (Maryland Sta. Report 
for 1891, pp. 377, 378), — Til November, 1889, 30 posts cut from the same 
oak tree were set in holes 3 feet deep. The posts were divided into six 
sets of five each. Before being planted the different sets were prepared 
as follows: u (1) Entire surface covered well with crude petroleum 
applied with a brush; (2) similarly covered with the same oil from the 
lower ends to a line about 6 inches above the surface of the ground as 
planted; (3) painted entirely with creosote oil instead of petroleum; 

(4) painted with creosote oil, but only as high as those in set No. 2; 

(5) entirely covered with 1 cable coating, 7 a material of about the 
consistency of common axle grease; (C) covered with cable coating, 
extending to a line 6 iuckes above the ground.” 
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STATION STATISTICS, 

Reports of executive committee, treasurer, and director of 
Connecticut Storrs Station for 1891 (Connecticut Storm Sta. 'Report 
for 1891, pj). 5-8 ).— Brief general statements regarding the work and 
officers of the station, and a financial report for tlie fiscal year ending 
June 30,1891. 

Summary of Annual Report of Connecticut Storrs Station for 

1891 (Connecticut Storrs Sta. Bui. Fo. 8, Apr., 1892, pp. Iff ).—This in¬ 
cludes summaries of the following articles, which were printed in the 
Annual Eeport of the station for 1891: Food investigations, forage crops, 
nitrogen of the air as plant food, fertilizer experiments on grass, and 
field experiments with fertilizers by farmers. 

Reports of director and treasurer of Maryland Station for 
1891 (Maryland Sta. Report for 1891, pp. 235-218). —(renern 1 statements 
regarding the work of the station in various lines and a financial report 
for the fiscal year ending June 30,1891. 

Report of treasurer of Massachusetts State Station, F. E. Fakir 
(Massachusetts State Sta. Report for 1891, p. 314 ).— This is for the year 
ending December 31,1891, and contains a statement of the receipts and 
expenditures of the station and an inventory of the station property. 

Report of director of New Jersey Stations ( Few Jersey Stas. Report 
for 1891, pp. ■£).—A brief review of the work of the several depart¬ 
ments for the year and a list of the bulletins published by the Stat e and 
College Stations. 

Report of treasurer of New Jersey State Station, ,1. Neilson 
(Few Jersey Stas. Report for 1891).—A financial statement for the year 
endingJDecembcr 31, 1891. 

Legislation, station work, and publications (Few Jersey Stas. Re¬ 
port for 1891, pp. 127-117). —This contains the. acts of tin' Stale legisla¬ 
ture relating to the station, fungous diseases of plants, tin 1 , State 
weather service, and the inspection of fertilizers; directions for 
sampling fertilizers and feeding stall's; the order of station work during 
the year; and a catalogue of the bulletins issued by the station from its 
organization in 1880 to December 31,1891. 

Fourth Annual Report of the New Jersey College Station for 
the year ending June 30,1891 (Few Jersey Stas. Report for 1891, pp. 
449-453). —This contains a brief statement regarding the organization 
of the station and a financial report for the fiscal year ending Juno 
30,1891. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Report on the acreage of wheat and cotton, condition of cereal 
crops, and freight rates of transportation companies (. Division of 
Statistics, Report Wo. 96, n. serJune, 1892,pp. 199-244). —This includes 
articles on the acreage of wheat and cotton, condition of cereal crops, 
European crop report for June, notes on foreign agriculture, and trans¬ 
portation rates. 

Foods and food adulterants—tea, coffee, and cocoa prepara¬ 
tions, G-. L. Spencer and E. E. Ewell (Division of Chemistry, Bui 
Wo. 13, pari vtr, pp. 875-1011, plates 9). —This includes statistics of 
consumption5 methods of preparation and adulteration; methods of 
analysis; analyses by the chemists of the Division of samples pur¬ 
chased in the open market; analyses from other sources; discussion of 
results of the investigation; a bibliography of the literature of tea, 
coffee, and cocoa preparations; the text of the United States tea adul¬ 
teration law; and abstracts from the Italian law relating to the adul¬ 
teration of foods. The plates accompanying the text contain illustra¬ 
tions of genuine tea leaves and possible adulterants; the upper and 
lower epidermis and the stone cell of the tea leaf; seed coat of coffee; 
cross-section of raw coffee; the outer, second, and gluten layers of 
wheat bran; parenchyma cells, milk vessels and pitted cells of chicory; 
and cocoa husks. 

Borne of the general results of the investigation are stated in the fol¬ 
lowing imnigrapIiH taken ^ the report: 

Ten .—A largo number of the samples examined were faced. Facing consists in 
treating the prepared leaves with mixtures containing Prussian blue, turmeric, 
indigo, or plumbago, to impart some l'avorito color or gloss to the leaf, and always 
has a fraudulent ini cut. Leaves which have been damaged in the manufacture or 
which from their age or certain imperfection are inferior, are faced to improve their 
appearance and price. The teas consumed hy the Chinese and Japanese themselves 
are not faced, while those for export seldom escape this treatment. The Chinese and 
Japanese black teas are usually treated with plumbago (black lead). * * A 

With the present ideas in regard to this practice, it can not he considered a form 
of adulteration, but facing should he condemned on account of its use in making 
inferior teas appear to be of a superior quality. This practice also enables the admix¬ 
ture of spent leaves with little fear of detection. Faced teas can not he excluded 
from this country under tlie United States tea adulteration act, since this law spec¬ 
ifies that the addition of chemical and other deleterious substances must he in suf¬ 
ficient quantities to render the tea unlit for use. This wording admits of excessive 
facing, since it has never been shown that the substances usually employed for this 
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purpose are prejudicial to health, even when taken in greater quantities than could 
he employed in treating* teas. * * * 

The analytical and other work in connection with this report indicates that there 
are tow if any spurious teas on the market-. The range in quality is undoubtedly 
very great, many samples deserving* to he termed “ tea" simply been use they are 
composed of the leaves of the That, and not through the many pleasant qualities 
which wo usually associate with the beverage of* this name. 

With the strict enforcement of the United States adulteration act, the consumer is 
reasonably well protected, so far as securing the genuine leaf is concerned, hut of 
course has no protection from the sale of inferior teas. 

Coffee .—The examination of the coffees and coffee preparations on onr markets 
shows that the consumers, and especially the poor, are being grossly deceived. Very 
little pure ground coffee is sold, and even whole coffee docs not escape sophistication. 
The purchase of green coffee for home roasting does not insure a pure product, since 
even the gi'ecn coffee is imitated. Stringent laws are certainly needed to suppress 
these frauds. 

That there is a large demand for imitation coffee is evidenced by the fact of its 
importation from Germany. The manufacture of those coffees in imitation of the 
form of the genuine bean should be interdicted, even if tins product is to be sold 
as a substitute. 

Cocoa preparation*.— [Of (if samples analyzed in the laboratory of this Department, 
27 contained large additions of starch or flour, U large amounts of cocoa- husks, and 
33 from 50 to 72 per cent, of sugar. The nutrients in a cup of pure cocoa containing 
2.5 grams of the material, are calculated to be protein 0,5, fat 0.0, and carbohy¬ 
drates 0.6 gram.] 

Beef tea was once considered to be, a very concentrated and easily digestible food, 
and was given to invalids in small quantities with full confidence in its great, almost 
miraculous, nourishing power. It has long since been degraded very nearly to the 
rank of a mere stimulant, and is never intelligently administered, except when 
accompanied by an ample amount of nourishing food. As a. concentrated and easily 
digestible food for invalids cocoa preparations are already beginning to share the 
same fate; as material for (he preparation of pleasant, exhilarating, and slightly 
nutritive beverages for both woak and strong, ihe. career of cocoa preparations is 
only just begun. Moreover, their progress in popular favor will keep pace with the 
manufacturers’ appreciation of this fact. * v 1 

The results of these im estigations emphasize in many ways the many pleas that 
have been made for the establishment of standards of purity, strength, and quality 
for foods—for some certain means of enabling tlic public to know the strength, 
quality, and degree of purity of the food materials on the markets. The question 
of economy alone is sufficiently important to justify serious consideration of this 
need, for no question can be of more importance to a great part of our nation than 
questions of economy in food, drink, and clothing. 

Experiments with sugar beets in 1891, 11. W. Wiley ( TH nisi on 
of Chemistry, Bui. Xo. 3H, pj>. IBS ).—This is a record of the experiments 
in the culture ol‘ the sugar beet, and the manufacture of sugar therefrom, 
conducted by the author in 1.891, with the collaboration of W. Maxwell, 
W. A. Henry, and others. The Department of Agriculture, distributed 
to farmers 15,000 packages of sugar beet seed, each package accom¬ 
panied by directions for the planting and cultivation of sugar beets, 
and for taking samples of the beets for analysis and forwarding them 
to the Department. About one third of those roceivi ng seed forwarded 
samples of beets. The results of the analyses of these are tabulated 
by States and Territories and by counties. The averages by States 
and Territories are as follows: 
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State. 

N um her 
of 

grow era. 

Analyses of beets. 

Yield of 
beets per 
acre. 

Probable 
yield of 
sucrose 
per acre. 

Total 

solids. 

Sucrose 
in juice. 

Sucrose 
in beet. 

Purity. 



Per cent. 

Per cent. 

Per cent. 

Per cent. 

Tons. 

Pounds. 

Arizona... 

2 

14.56 

8.09 

7.69 

50 9 



Arkansas. 

2 

11.42 

6.73 

6.39 

58! 8 



Cal H onda... 

4 

15. 24 

11.64 

11.06 

75.8 

14.2 

2,188 

Holnrndo. 

30 

17.75 

13, 76 

13.08 

76.1 

14.8 

3,223 

Connor t lout.. 

3 

14.56 

11.34 

10.77 

77.3 

14.2 

2,805 

<} eopi'ia. 

2 

17.78 

11.60 

11.03 

64.9 



Idaho. .. 

1 

17.87 

13.40 

12.76 

74.9 

1 


Illinois. 

22 

16.09 

12. 34 

11 73 

76.4 

35.7 

2,798 

Indiana. 

50 

15. 97 

12.32 

13.64 

76.9 

14.0 

2,416 

Indian Territory. 

1 

15.99 

13. 05 

12.40 

81.6 

20 9 

3,836 


214 

10. 32 

12 40 

11 82 

75 7 



Kansas. 

20 

16.45 

11.25 

lo ! 09 

68! 2 

16.2 

2 , 387 

Kentucky. 

2 

14. 69 

9.60 

9.12 

63.7 



Man 1 land. 

1 

11.26 

7.75 

7.30 

68. 5 



Michigan. 

30 

10. 91 

13.31 

12. 64 

78.6 

17.2 

! 3,444 

Minnesota . 

27 

17.12 

13.03 

12. 38 

75.7 

18.5 

3,251 

Missouri. 

29 

17.48 

11.01 

10.42 

62.4 

22.1 

2,379 

Montana. 

32 

17. 99 

13. 93 

13.23 

76.8 

17.6 

3,495 

Nebraska- . 

45 

16. 22 

12. 37 

11.67 

75.3 

13.2 

2,351 

Nevada. .... 

3 

20 47 

18.10 

17.20 

88,0 

7.8 

2,340 

New Hampshire . 

1 

15.28 

32. 25 

11.64 

80.0 

14.8 

2,486 

New Jersey . . 

1 

10.91 

7.72 

7.33 

70.8 

33.1 

3,236 

Now Moxieo. 

10 

19.2.1 

14. 53 

13.81 

74.8 

15.5 

2,793 

Now York. 

3 

15.83 

12. 21 

1 L . 58 

76.8 



North Dakota . 

10 

36.97 

12. 46 

11.84 

73.2 

16.0 

2,568 

Ohio . 

48 

16. 23 

11.93 

11.33 

73.5 

16.9 

3,055 

Oklahoma. 

1 

12. 58 

6. 91 

6.37 

53.3 



Oregon. 

31 

17. 72 

14. 57 

13.84 

82.2 

15.6 

3,480 

Penns,vl vania. 

5 

17. 78 

13.98 

13.29 

78.7 

35.6 

2,772 

South Dakota. 

138 

17.41 

13.11 

12.45 

75.3 

16.7 

2,958 

Tennessee. 

3 

14. 02 

9.23 

8.77 

65.8 

6.5 

1,306 

Texas... 

7 

15.57 

10.85 

10.31 

69.1 

12.9 

1,063 

Virginia. 

17 

15. 32 

11.80 

11.12 

76.0 

19.3 

2,768 

Washington. 

6 

18. 34 

15. 23 

14.47 

83.9 

8.2 

1,511 

Wisconsin. 

402 

15.35 

11. 64 

11.05 

75.8 

16.1 

2,833 

Wyoming. 

10 

18.18 

14.19 

13.48 

78.1 

11.1 

2,130 


la regard to tlie data by States, it must be remembered that they caa not be taken 
to represent actually the possibilities of each State in the growth of sugar beets. In 
the first place the results of a single year of culture, however carefully it may be 
conducted, could not be conclusive in regard to the possibilities of any one- State or 
locality in the production of beets. In the second place it must be understood that 
the farmers of different States may not have followed exactly the same method of 
sampling beets. In some of the cases at least, where the" general average of the 
State scorns to run low, it is found that the average weight of the beet was far above 
that which is required of a boot of high saccharine strength. 

The results, therefore, must he regarded as simply tentative, showing in general 
where beets of fine quality can be produced, but not iu any way deciding on the 
comparative ability of the several States for the production of rich beets. 

Reports are given of sugar beet experiments in Wisconsin by W. A. 
Henry, and of the work of the Beet Sugar Experiment Station of the 
IT. S. Department of Agriculture, at Schuyler, Nebraska, by W. Max¬ 
well, who was in charge of the station during tlie season; together with 
a letter from H. T. Oxnard on the prospects of the beet sugar industry 
in the United States. 

Prof. Henry’s report shows that 1,000 pounds of sugar beet seed was 
distributed to 850 farmers in Wisconsin. Samples of the beets grown 
were sent by 373 persons. A large number of others reported failure of 
the crop on account of severe drouth. According to the analyses of 









































80 


EXPERIMENT STATION RECORD. 


these samples, the percentage of sugar ranged from 7.12 to 23.52 and 
averaged 12.56. The average yield is estimated at over 15 toms of 
roots per acre. The beets grown at the station ranged from 15.27 to 
17.56 per cent in sugar, averaging 15.5 per cent. At the station the 
estimated cost of growing and harvesting beets with a yield of It 
tons of roots per acre, at the current wages, is $3.76 per ton of washed 
beets. 

At Schuyler held experiments were made on the yield of cleaned 
beets of different varieties, early vs. late planting, distance of planting, 
time of harvesting, the effect of fertilizers, and the changes in weight 
and in sucrose content of beets after pulling. Some of the more impor¬ 
tant indications of these experiments are here given. 


Yield of different varieties. 
(Mean of field A anil Held B.) 


Varieties. 

Weight 
ofbcels 
per acre. 

Sugar 
per acre. 

Purity 
of Juices. 

TClitc . 

Tons. 

10.33 
10.40 
20. 04 
23. 85 
23.45 
23.55 

Pounds. 

5, 504 
5,013 
5, G0K 
0,450 
0, 107 
0,521 

Per rent. 
Hi, 0 

80.4 
SO. 0 
80.2 

85.4 
83.3 

l\ iihiipi 1 _ .. . ..... 

ift'-. .............._ 

Pospropi ..... 

Vilmorin .......... 

Klein Wrunsluben..... 



The analysis of the varieties does not require further comment. The almost iden¬ 
tical values of the Klein Wanzleben, Desprez, and Vilmorin varieties are very nota¬ 
ble. The other varieties form a second class in respect of the actual money value 
per acre. * * * 

The experiments conducted with the view of observing the results of early and 
late limiting indicated that early planting may bo expected to gi\e the highest 
money value yield per acre. * * * 

The fertilizer experiments indicate that the soil of the station farm eontaius all the 
constituents of plant food in abundance, and that artificial aid can not be given to 
the growing plant with any apparent advantage. 

In respect to the distances that the beets should be, placed from each other or the 
number of plants given to an acre, the experiments on the No. 1 series of the small 
plats have shown conclusively that the money value of the crop was greatest where 
the greatest number of beets were placed upon the acre. * H * 

The means of analyses indicating the condition of the beets at the periods when 
the tests were made, show that the crop generally, and particularly in field B, where 
the beets were planted early, had reached a high condition, in respect of the weight 
of the beets and the sugar content of the juices, on September 15. Further, that 
certain of the varieties had reached a maximum value by September 25 and that all 
of the varieties were at their best by October 15, and after that date the content of 
sucrose began to fall away. Those observations indicate the time when in a. normal 
season the harvesting and handling of the beets by the factories should commence in 
that part of Nebraska. The past season has been an abnormal and late one, and 
it is apparent that with a moderately early planting season (April 20 to May l), 
-and proper cultivation, a crop should be ready for the factory commencing Septem¬ 
ber 1. * * * 

Commencing September 1, a three months’ factory season is almost assured, and 
that would enable a factory with a capacity of K00 tons per day to work up about 
30,000 tons of beets by December 1, or the product of 3,000 acres at 10 tons per acre. 
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Tli© experiments made in order to determine tlie loss of weight by evaporation 
and to ascertain the effect of evaporation with the removal of the beets from the 
earth upon the sucrose contained in the beet, have indicated that no gain occurs in 
the sucrose content of the beet, hut that an actual loss of sugar talces place if any 
length of time is allowed to transpire between the raising of the beets from the soil 
and the handling of them in the factory. It thus appears of advantage to the grower 
and the manufacturer that the beets should not only he harvested at the period of 
their maximmnsugar value, butthat they should he handled by the factory as nearly 
as possible as they come fresh from the field. 

A large number of beets were selected for beet mothers, and the 
changes of these in the silo are to be studied in the spring. 

Tim work of the Department has certainly resulted in great good in interesting 
people in all parts of the country in the problem of sugar beet culture. The Sec¬ 
retary of Agriculture has, however, decided not to make as large a distribution 
of sugar hoot seed in the manner practiced during the past two years, hut to con¬ 
centrate his efforts in the development of a sugar beet station, in which practical 
illustrations can bo given of the very lies! methods of sugar beet culture and the 
selection of mothers for the production of a high grade of seed. 

Record of experiments with sorghum in 1891, H. W. Wiley 
(Division of Chemistry , BuL Wo. 3d, pp. 133 ).—The experiments re¬ 
ported upon include those in the manufacture of sugar from sorghum 
juices, especially by means of the alcohol method of separation (E. S. 
Ih, vol, II, p. 409); in the treatment of molasses from other sugar 
houses; and culture experiments at Sterling, Manhattan, and Medicine 
Lodge, Kansas, and at Patterson, Louisiana. 

The proposed use of alcohol in the manufacture of sugar from sorghum is not 
claimed as new by tlio Department.. Many years ago a French chemist, H. .loulie, 
published a. work on sorghum sugar, entitled Ml tides et Experiences mr Je Sorgho a 
Sucre. On pages 106 et ueq. he speaks of a proposed method for the manufacture 
of sugar from sorghum by the use of alcohol, in which the alcohol was applied 
directly to the expressed juice of the cane. 

There, is no doubt of the fact that this method would work admirably, and the 
only objection to it is in respect of the great amount of alcohol which would be 
required. For this reason it will never be adopted in practice unless alcohol should 
become very mue.li cheaper than it ever has been in the markets of the world. 

The process of Joulio, moreover, could only he employed with mill juices, and not 
to advantage with diffusion juices, which are much more dilute than mill juices 
and would require a much larger quantity of alcohol. * * * 

Several years before Joulio proposed to use alcohol for making sugar from sorghum, 
an English patent, No. 055, issued March 27, 1858, was granted to William Arrnond 
Gilbee for the use of alcohol in the manufacture of sugar. * * v 

The method proposed by Joulie, which was never practiced except in the labora¬ 
tory, is essentially the same as that which was adopted by the Department of Agri¬ 
culture, with the exception of the stage of the process at which the alcohol is applied. 

[In the method as used by the Department the alcohol is added to the clarified 
diffusion juice after the latter has been concentrated to a sirup containing about 
55 per cent of solids.] 

The principle of the method practiced by the Department rests on a different 
basis from that described by Gilbee. The chief object of the method of Gilbee is to 
get rid of the alkaline salts of beet sirup, while the object of the experiments carried 
on by us was to separate the incry stall i zable carbohydrates. Whilo the method of 
Gilbee embodies the main process of our method, it is seen without discussion that 
it could not be applied economically. 
amo-isrA. i- a 
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It is but just to say that oux* method was developed. per ievted, and earned out in 
its experimental work before our attention was called to the patent of Gil bee in 
March, 1892, by Prof. 0. A. 0. Kosell of the Patent Ollice. 

The use of alcohol for perripitatin# ,i»ums for chemical purposes hashing been prac¬ 
ticed. Its application in Natghiin) molasses for Ibis purpose is described by lb*. 
Peter Collier and Mr. Clifford Kicbardsou in tin* Annual Peporl of iltc I»cpar(men( 
of Agriculture for 1878, page 107. 1 * v 

It appears from the experiments which were conducted that one of the chief ad¬ 
vantages of this process is not so much in the increased ,\iehl of sugar as in the ease 
with which the material can ho passed through the sugar factory. "With ordinary 
sorghum massecnite it is necessary to run a centrifugal machine from dftecu to thirty 
minutes in order to dry a very small charge, while with masseeuitcinade by the alco¬ 
hol process from two to five minutes have been found to be entirely suflicient for the 
maximum charge. 

Insect Life, (Division of Entomology, Insect Life, roL LV., Nos. 9 and 
10, June , 1892 , pp. 223-352, Jigs. J7). —This double number contains 
the following articles: 

The pea and bean weevils (pp. 297-302).—A summary of the main facts 
in the life histories of the pea weevil (Unwind s' phi) and the bean weevil 
( B.fabce ), compiled from 0. V. Kiley’s third report as entomologist of 
the State of Missouri, with the addition of subsequent notes princi¬ 
pally concerning the earlier stages of these insects. The accompany¬ 
ing illustrations represent the two species in their different stages. 

The ox hot in the United States, (3, Y. Riley (pp. 302-317).—This con¬ 
tains a somewhat detailed account of the life history of the ox botfly, 
ox warble, or heel fly, as it is variously called. The ox bot of this 
country, hitherto supposed to be synonymous with the European spe¬ 
cies Hypo derm a boms , is referable to a distinct species, Hypodenna 
lineata. This insect is distributed throughout the European countries 
and practically throughout the United States, but whether of Ameri¬ 
can or European origin remains to be determined, IL bovis also 
abounds throughout Europe, but has never been found to occur in 
America, which is a remarkable fact when it is considered how fre¬ 
quently cattle are imported from abroad. The main facts in the life 
history of E\ lineata as observed in this country maybe briefly sum- 
"marked as follows: 

The eggs are fastened to the hair on various parts of the body, par¬ 
ticularly on the flanks and on the legs near the heels, and are taken 
into the stomach by the cattle when they lick themselves. The egg 
splits and the young larva or grub, which was well developed when the 
egg was laid, is released and attaches itself by means of the spiny proc¬ 
esses with which its body is armed to the esophageal wall, it soon 
molts and remains in the second or smooth stage for eight or nine 
months, wandering slowly about in the tissues of its host, partaking 
of little nourishment, and developing very slowly, if at all. During the 
winter the larva of this stage penetrates the skin, and molting a second 
time reassumes its spiny character and develops rapidly. A third 
molt then takes place, the larva of this stage living within the swell- 
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ings or sacs under the animals skin. In the course of time it works 
its way out, enters the ground, and assumes the perfect stage or pupa- 
riirm, which is simply the contracted and hardened larva, the mature 
insect or fly issuing a few weeks afterward. 

The insect is described and illustrated by numerous figures repre¬ 
senting its various stages; the differences between it and H. bovis are 
presented in tabular form, with accompanying diagrams and figures of 
both species for comparison. 

The ravages of the leopard moth in Brooklyn, N. Pike (pp. 317-319).— 
An account of the depredations of the leopard moth [Zeuzerapyrina) 
in Brooklyn, New York. This destructive insect, which is of European 
origin, has been known in this country for the past five years, but has 
not until very recently extended its ravages beyond a radius of a few 
miles from New York City. According to the writer, however, it is 
rapidly spreading to the surrounding country and may eventually prove 
a much more serious pest and one more difficult to eradicate than the 
pernicious Gypsy moth. Like that insect, it is a general feeder, affect¬ 
ing a great variety of woody plants, particularly elm and maple. The 
larv;o attack only living trees, boring into the larger branches and the 
heart of the tree. Illustrations of the insect are given, and a list is 
appended of twenty-four trees and shrubs observed by the writer to 
be affected by it. 

How far do bees fly ? F. Benton (pp. 319-321).—A discussion showing 
the error of recent popular computations of the distance bees go after 
honey. Observation and experiment, it is stated, show that the usual 
range of flight is 2 to 3 miles, and that pasturage to be profitable should 
be within this distance of the apiary. 

Rote on the water bug found by J, L. Zabriskie , B. Bergroth (p. 321).— 
A short note on the water bug previously described and figured in 
Insect Life, vol. iv, p. 198 (E. S. E., vol. hi, p. 548). The species is 
identified as an undetermined adult male of the family Hydrometridse 
and the uame Rheumatobates rileyi is proposed for it. 

The locust or grasshopper outlook (pp. 321-323).—A summary of a 
paper presented by Prof. Itiley in 1891, before the American Associa¬ 
tion for the Advancement of Science to offset published statements 
calculated to cause unnecessary alarm. 

j marly published references to some of our injurious insects, II, F. M. 
Webster (pp. 323-326).—A continuation of a paper begun in Insect Life, 
vol. xv, p. 262 (E. S. B., vol. in, p. 812), concerning early accounts of 
our more common injurious species of insects. The following species 
are referred to in this article: Isosoma hordei, Flaehistapramatnrella, 
Oecidomyia destructor, Gortyna nitela, and HeliotMs armigera. 

Strange developments of stomata on Carya alba caused by Phylloxera, 
D. A. Owen (p. 327).—A paper read before the Indiana Academy of 
Sciences, December 30, 1891. 
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Extracts from correspondence (pp. 327-335).—Among the letters pub¬ 
lished under this heading the folio-wing are of special interest: Destruc¬ 
tion of plant lice in the egg state; remedies for leaf-cutting ants; anew 
fumigatorfor scale insects—a detailed description of a new kind of appa¬ 
ratus used in California; the fumigation of scale-infested fruit trees; life 
history and treatment of the mosquito; loss from grain weevils in 
Texas, and the bisulphide of carbon remedy; addition of lime to arsenical 
spray; bumblebees and the production of clover seed. 

General notes (pp. 335-352).—Accounts are given of the appearances 
of different species of insects on the surface of snow and of the receipt 
in Africa of recent consignments of the V edalia. Abstracts are given of 
resolutions for the protection of fruit trees in California. Other notes 
treat of the following topics: Strawberry leaf roller in Kentucky; Phyl¬ 
loxera at the Cape of Good Hope; a new tree band; a true bug dam- 
aging peanuts in China; Sarcophaga in the human ear; Japanese peach 
moth; hop louse and the use of quassia vs. kerosene as a remedy for it; 
Angoumois grain moth in Pennsylvania; and abundance of Attugenus 
pice us in Illinois. 

Manual of the Phanerogams and Fteridophytes of western 
Texas, J. M. Coulter (Division of Botany, Contributions from the U. $. 
National Eerbarium, vol. II, No. 2, June 1,1892, pp. 153-345, plates 2).— 
This is the second part of a manual intended to include descriptions of 
all Texan plants west of the ninety-seventh meridian. The first part, 
containing the Polypetalae, was issued as vol. n, Ho. 1, of the same 
series (E. S. it., vol. hi, p. 103). The Gamopetalie described include 
925 species in 275 genera belonging to 31 orders. The largest orders 
are the Composite, represented by 430 species in 127 genera; Scrophu- 
larinem, 06 species in 21 genera; Labiate, 60 species in 24 genera; 
Asclepiadeie, 38 species in 9 genera; Boraginete, 34 species in 10 genera; 
Convolvulace®, 33 species in 8 genera; Solanaceie, 31 species in 13 
genera; Bubiacese, 30 species in 10 genera. 
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On the determination of potash, F. Jean and Tuillat ( Bid. Soc . 

Chim. 7 (1892), ser. 8, pp. 228), —The aqueous solution containing potash 
is heated with a slight excess of sodium hydrate to expel the ammonia, 
liltered if necessary, acidulated with hydrochloric acid, and evaporated 
to a sirup with an excess of platinic chloride. After being taken up 
and washed with alcohol and ether the platinum salt is dissolved in 
boiling water and treated while hot with an alkaline solutiou of sodium 
formate, which reduces the platinum. This is collected on a filter, 
washed with acidulated water, incinerated, and weighed. Objections 
to the method are that the sodium formate decomposes, the reduction 
of the platinum takes place slowly, and the latter adheres to the sides 
of the vessel. These objections are overcome when the reduction of 
the platinum salt is effected by means of formic aldehyde solution, 
a few drops of which are added to the alkaline solution. The reduc¬ 
tion is almost instantaneous and the platinum separates out, when the 
liquid is stirred during the heating, iu black clots, which are easily 
collected. Formic aldehyde solution can easily be preserved without 
decomposing. —e. w. a. 

Volumetric method for determining phosphoric acid, M. Spica 

(Gazetta chim lea ita liana, 22(1892),p. 117; ahs . in Ghent. Ztg1892 , Report., 
p. 148). —The method is said to be especially applicable to the determi¬ 
nation of phosphoric acid in Thomas slag and other phosphates used for 
fertilizing purposes. The iron, manganese, silicic acid, and aluminium 
are first removed either by means of sodium carbonate, or better, sul¬ 
phuric acid. According to the first method the fertilizer is smelted in 
a porcelain crucible with sodium carbonate and silica, ground, aud 
extracted with hot water; the filtrate is evaporated to dryness, taken 
tip in water, acidulated with hydrochloric acid, evaporated to dryness, 
and again taken up in water. 

According to the second method, the phosphate is evaporated nearly 
to dryness with concentrated sulphuric acid, the residue extracted with 
absolute alcohol, aud the solution evaporated and neutralized with soda. 

the phosphoric acid is determined volumetrically in either solution. 
A few drops of phenolphthalein are added to the solution which is then 
carefully neutralized and made to a definite volume. To an aliquot 
part a titrated solution of ferric-potassium sulphate (iron alum) is added 
until the phosphoric acid is all precipitated as ferric-phosphate, the 
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end of the precipitation being recognized by means of salicylic acid. 
After complete precipitation of the phosphoric acid the slightest excess 
of iron solution gives a violet color with salicylic. The strength of the 
iron solution is determined by titrating with ammonium sodium phos¬ 
phate.— E. w. A. 

A new and rapid method for the determination of nitrogen in 
organic bodies, W. F. K. Stock (Analyst, 1892, pp. 109-118 ).—This 
method is similar in principle to the Kjeldahl method, using manganese 
dioxide as the oxidizing agent. From 0.5 to 1 gram of substance is 
heated without boiling in an Erlenmeyer flask or small beaker with 10 
c. c. concentrated sulphuric acid and 5 grams of pulverized native man¬ 
ganese dioxide, until the solution assumes a dark-green color, owing to 
the formation of manganic sulphate, which indicates the end of the re 
action. The digestion flask or beaker is cooled, cold water is added, 
and the contents are transferred to a copper distilling flask; an excess 
of sodium hydrate is added, and the ammonia distilled, collected, and 
titrated. The distilling flask is supplied with a supply tube for adding 
sodium hydrate and a wide evolution tube to act as a reflux tube in 
case of sudden frothing. A Wurtz flask is interposed between the dis¬ 
tilling flask and the condenser, which serves as a wash flask and holds 
back the sodium hydrate. Both flasks are kept boiling throughout the 
test. The copper-distilling flask is used because the breakage was 
very large with glass flasks, owing to the humping. 

The method now disclosed can not be looked upon as simply a modification of 
Kjeldahl’s process. Kjeldahl effects oxidation at the expense of sulphuric acid, and 
although he uses potassium permanganate to complete the oxidation he does not 
rely upon it as a principal reagent. 

KjeldahTs method requires much more time than the method I propose. I have 
completely oxidized a sample of hone powder in three minutes, and have determined 
the nitrogen in fifty minutes from the time of weighing out the sample. 

The following percentages of nitrogen were found: 



By combus¬ 
tion. 

By now 
method. 

Bone meal... 

S. 54 

3.64 

8.49 

Cotton cake... 

3.69 

Cotton-seed cake... 

3 . 68 

3.61; 3.49 
7. 51 

Eish flesli..... 

7.41 

Commercial uric acid ..... 

33. 09* 

32.70, 32.51 



* Theoretically. 


* £ Attempts have been made to use the method for determining the 
nitrogen of ferrocyanides and some alkaloids, but so far without suc¬ 
cess.” 

Fears were expressed by Mr. Dyer and Mr. Ooste that the addi¬ 
tion of manganese dioxide would result in a loss of nitrogen. They 
had found that the addition of permanganate in the Kjeldahl process 
was not only unnecessary, but in some cases might cause serious 
eiror. — w. h. b. 

On the occurrence in various plants of a xylose-yielding gum, 
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A. Hubert (Ann. Ayr on., 18 (1892), No. 5, pp. 261-267 ).—The synthesis 
of the carbohydrates of plants is briefly discussed. The demonstration 
by Maquerme of the heptose character of the perseite of Miintz and 
Marcano 7 and the discovery of the pentose character of arabinose by 
Kiliani and of xylose by Wheeler and Tollens, have strengthened the 
theory of the formation of the carbohydrates from formic aldehyde. 
There have now been found in plants substances having carbon atoms 
as follows: Glycerin of the fatty acids 0 3 , erythrite 0 4 , pentaglncoses 
Or, glucoses C e , and heptaglucoses C 7 . The author has investigated the 
distribution of xylose-yielding gum in different families of plants. He 
has found it in hay of grasses, in alfalfa, flax, and the dry residues of 
beets and potatoes, as Avell as in soils rich in organic matter, and 
he concludes that it is an important constituent in the majority of 
plants.—'w. ii. n. 

Studies on the action of strongly diluted hydrochloric acid and 
of pepsin and hydrochloric acid on the digestible albuminoids in 
various foods and feeding stuffs, A. Stutzeb ( Lcoidic . Vers, JStat, 40 , 
pp. 161-175 ).—This is a continuation of investigations rejiorted by the 
author under the same title in Landic. Vers. Stat., 37 (1890), pp, 107-133. 
The question to be investigated was whether in the testing of different 
feeding stuffs the digestible albuminoids contained therein are dissolved 
by pepsin and hydrochloric acid with the same rapidity, or whether the 
solubility of albuminoid bodies in different feeding stuffs is different. 

The earlier report was largely occupied with a description of the 
author’s method of fractional digestion. In this determinations are 
made in the substance tested of the total nitrogen, the amide nitrogen, 
and the nitrogen dissolved in pepsin-hydrochloric acid solution after 
deducting the amide nitrogen. 

Further studies reported in the present article indicated that for these 
experiments the digestive fluids need not be freshly prepared, but might 
be several months old without harm in case they had been closely stop¬ 
pered and kept in a cool place away from the direct rays of the sun; 
and that in studies on peanut cake, rice feed, and cocoanut cake the 
result was the same whether the substance was very finely ground or 
whether the particles were 0.5 to 1 mm. in size. Dried diffusion resi¬ 
dues and hay were more digestible in a finely ground condition than 
when coarser. In the case of coarse fodders, therefore, the material 
should be finely ground. 

The experiments reported in the present article were on peanut cake, 
rice feed, cocoanut cake, dried diffusion residues, and hay. These 
studies showed the rapidity with which the digestible albuminoids con¬ 
tained in different feeding stuffs were dissolved by pepsin and hydro¬ 
chloric acid to be very different. This difference is traced to specific 
peculiarities of the different albuminoid substances* Setting aside the 
individual differences in the case of different animals, it is believed to 
be possible by means of the method of fractional digestion worked out 
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to determine with reasonable accuracy whether the albuminoids con¬ 
tained in this or that feeding stuff are more difficultly or more easily 
digestible; also whether by different means of preparation, as cooking, 
steaming, drying, ensiling, etc., or by the addition of salt, preserva¬ 
tives, etc., the original digestibility of the albuminoids is favorably or 
unfavorably affected. The new method it is hoped will be of no less 
value in the investigation of human foods than in testing the value of 
animal foods. It is self-understood that the method follows only the 
purely chemical course of digestion and. also that the results of this 
u fractional v digestion give no absolute figures but only comparative 
ones. The disadvantageous effect of salicylic acid and saccharine and 
the in different action of thymol on digestion of the protein have been 
alluded to in other places. The action of certain organic acids has also 
been studied (E. S. K., vol. 11 , p. 525). Later experiments show the 
high value of lactic, malic, tartaric, and citric acids and the very low 
value of acetic and butyric acids. For the action of common salt see 
E. S. B., vol. n, p. 526. The experiments formerly made by G. Kiihn 
and U. Kreusler, showing the disadvantage of steaming and cooking 
feeding stuffs as regards the digestibility of the albuminoids, have been 
corroborated. The baking of Hour in bread renders the albuminoids 
more difficultly digestible, while the starchy constituents are made 
more easily digestible by this process. In experiments here reported 
and in others the author has found invariably that the heating of sub¬ 
stances up to that temperature at which the albuminoid bodies coagu¬ 
late renders them more difficultly digestible. The difference is still 
more marked when instead of pepsin solution the solvents are pure 
water and acidulated water. The diminished solubility of the albumi¬ 
noids is believed to be attributable to the fact that these bodies can 
act as ferments, and by heating this fermentative action is destroyed. 
Numerous observations favor this theory. The results already obtained 
give encouragement for the hope that by this means of u fractional ?? 
digestion much may be learned regarding the behavior of albuminoids 
under the influence of the digestive fluids.— E. w. A. 

The digestibility and the nutritive value of cellulose, 1ST. Zuntz 
(Arch. (jes. Physiol, 49, pjp. 477-484; abs. in GentraJbl agr . Client 
88-90 ).—Beeent experiments at the Gottingen Station have indicated 
crude cellulose to be of equal or nearly equal feeding value to starch 
and sugar. Wolff, on the contrary, found crude fiber to be of inferior 
feeding value in experiments with work horses, and experiments on the 
horse by the author and his associates have also pointed in the same 
direction. The author found that the consumption of oxygen by an 
animal kept perfectly quiet was greater the larger the amount of crude 
fiber in the food. He explains this iu part by the increased work 
required for digestion of the more voluminous fodder, and in part 
by the Wer value observed by J. Munk and Mallevre for cellulose. 
The discrepancy between these results and those with sheep in the 
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Gottingen experiments lie believes to be explained by tbe difference be¬ 
tween the digestive organs of tlie horse and ruminants and the difference 
in the place where the cellulose fermentation takes place. In the case 
of the horse all of the albuminoid bodies, carbohydrates, and fat accessi¬ 
ble to the digestive fluids are dissolved in the stomach, and principally 
resorbed there. Only the cellulose and the food materials which are 
encased in cell membranes not ruptured in chewing, pass on into the 
caecum and colon. Here the cellulose undergoes fermentation and a 
large part is rendered soluble, and the resulting organic acids are re- 
sorbed^ The other food nutrients are also believed to be largely ren¬ 
dered soluble by the solution of the cell membrane surrounding them, 
and resorbed, but are by no means absorbed to the same extent as if 
they had been set free at an earlier stage, since the power of resorption 
iu this part of the apparatus is much weaker than in the small intes¬ 
tines. In the case of ruminants, on the other hand, a large part of 
the crude liber is dissolved in the ftrst three stomachs. The existence 
of these three stomachs presents the advantage that by an earlier 
breaking open of the cell membrane the contents are exposed to the 
digestive fluids, and the disadvantage that much valuable food mate¬ 
rial is decomposed and diminished in value by the process of fermenta¬ 
tion. Tappeiner found that in the presence of the characteristic mi¬ 
crobes starch and sugar undergo the same decomposition as crude fiber, 
and that they thus in a measure prevent the cellulose from being acted 
upon by the germs. He concluded from this that the cellulose diges¬ 
tion suffered from the preseuce of excessive amounts of soluble car¬ 
bohydrates and explained in this way the so-called depression in 
digestibility in ruminants attributed to these soluble carbohydrates. 
He found that the presence of large amounts of albuminoids increased 
the intensity of the fermentation by which cellulose was rendered 
soluble, aud so made the decomposition of the cell membrane pos¬ 
sible even in the presence of large amounts of soluble carbohydrates. 

The above accounts for the apparent equality of the feeding value of 
cellulose and starch in the case of ruminants. The starch, and espec¬ 
ially the sugar, may ferment iu place of the cellulose, and so themselves 
be reduced in value j they are in part lost in the form of marsh gas and 
organic acids. Under given conditions of fermentation certain amounts 
of marsh gas, carbonic acid, acetic acid, etc., are jmodueed, The con¬ 
ditions of fermentation remain the same as long as the relation of the 
carbohydrates to the albuminoid bodies and salts in the fermenting 
mass remains unchanged. When the amount of crude fiber falls below 
a certain minimum the intensity of the fermentation suffers because of 
a certain catalytic action, attributed by Tappeiner to crude fiber, by 
which the intensity of this particular fermentation is increased, and 
because the sojourn of the food in the first three stomachs for a sufficient 
length of time is believed to depend upon the presence of cellulose. 

The results of the Gottingen experiments agree with this view. The 
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amount of marsh gas given off by the animals remained unchanged 
when a part of the crude fiber of the food was replaced by an equiva¬ 
lent amount of starch. In the experiments with horses the amount of 
marsh gas given off was not determined.— e. w. a. 

Observations on dried brewers’ grains, A. Stutzer (. Landw . 
Vers. Stat40, pp. 311-316). —Wet brewers 7 grains are submitted to in¬ 
tense pressure before drying, which removes a large amount of a cloudy 
liquid. The amount of liquid expressed was found to be about 100 
liters per 1,000 kg. of wet grains. One hundred liters of this liquid 
was found to contain 1.15 kg. of protein, 3.57 kg. of cellulose and nitro¬ 
gen-free extract, and 0.0 kg. of ash. This is calculated to be a loss of 
1.45 pounds of protein, 5 pounds of nitrogen-free extract, 0.33 pound 
of phosphoric acid, and 0.42 pound of calcium oxide per 100 pounds 
of dried grains containing 10 per cent of moisture. 

Tests were made artificially of the digestibility of the protein in pur¬ 
chased samples of dried brewers’ grains and in samples which were 
carefully dried in the laboratory. In the case of the samples dried in the 
laboratory the percentage of amide nitrogen was higher and the pepsin - 
soluble nitrogen'was very much more easily soluble in the digestive fluids 
than in the commercial dried grains. The inference is that carelessness 
in drying may impair the nutritive value of the grains.— e. w. a. 

The physiological effect of corn cockle when fed to swine, O. 
Kornauth and A. Arche (Lanchc. Vers . Stat ., 40, 177-202). —The 
conflicting opinions of scientists and practical farmers as to the feeding 
value of corn cockle and the danger attending its use, led the authors 
to undertake an investigation as to the actual physiological effect of this 
plant on swine. The refuse from the machines used in cleaning grain 
( Trieurausputz) is said to consist for the greater part of cockle seed. 
Especially is this the case in Hungary, and there the refuse is very ex¬ 
tensively used in fattening pigs. The seeds are said to be poisonous. 
H. Schultz© isolated an alkaloid from them. Ulbriclit fed an extract 
supposed to contain the alkaloid to two rabbits, with the result that 
both died of paralysis of the heart within twenty-four hours. Pnsch, who 
made an extensive study of the subject, summed up his results in sub¬ 
stance as follows: Under certain conditions com cockle is injurious to 
domestic animals. The amount of the poisonous substance in the seed 
is variable, depending probably upon tbe season and the soil. Animals 
become accustomed to it, so that amounts of seed which at first caused 
sickness, later have no injurious effect. The susceptibility of animals 
to the poison varies both with the species and the individual. Young 
animals are more readily affected than older ones. It is believed that 
rodents and sheep are not susceptible, and as far as known grown cattle 
are only slightly or not at all affected by the poison. Calves, swine, 
horses, and especially dogs are more or less susceptible. Concerning 
birds and fowls there is some doubt. 

The present experiments were made on rabbits and pigs at the 
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Yienna Station. Two rabbits were fed refuse containing 46 per cent 
of cockle for a period of thirty-six days, and then the cockle seed alone 
for thirty days, without apparent injurious effect in either case. Injec¬ 
tions were then made under the skin of variously prepared aqueous 
and alcoholic extracts of cockle seed, representing from 14 to 20 grains 
of the seed, but without apparent effect on the health of the rabbits. 
Negative results were likewise obtained with a bread containing 40 per 
cent of cockle-seed meal, which was eaten by grown persons and chil¬ 
dren. 

Three pigs, weighing at the beginning from 48 to 70 pounds, were 
fed a nearly pure cockle seed (95.6 per cent), mixed with from 30 to 60 
per cent of barley and corn. All gained rapidly except one, which 
was a poor feeder and which received 70 per cent of cockle seed. This 
pig was slaughtered at the end of two months and an examination 
made, hut the alimentary canal was found to he in every respect nor¬ 
mal. The other two pigs were then placed in a respiration apparatus 
to observe the effect of the cockle seed on the metabolism. In the first 
period (March 15-25) the food consisted, as before, of a mixture of 
cockle seed, barley, and corn, and in the second period (April 4-14) the 
cockle seed was replaced by oil cakes. The experiment was carried 
out in the usual manner and permitted the estimation of the amounts of 
albuminoids, fats, and carbohydrates digested, and of albuminoids and 
fat stored in the body with each ration. The outcome of this part of 
the investigation was in brief as follows: The feeding of cockle seed 
to young pigs in the proportion in which it is present in the refuse 
from grain-cleaning machines was not attended by any perceptible dis¬ 
advantageous effects either on the health of the animals or the manner 
in which the food was used in the body. Where 70 per cent of the food 
was cockle seed the increase in live weight was small, but this is believed 
to be due to the hitter taste of the seed and the reluctance with which 
the pigs ate it rather than to any poisonous action. The cockle seed 
slightly diminished the storage of albuminoids in the body (formation 
of lean meat), but tended to increase that of the fat. The latter was 
indicated by the diminished amount of carbonic acid exhaled when the 
cockle seed was fed. There was little difference between the digesti¬ 
bility of the coclde-seed ration and of the other. The lean meat pro¬ 
duced on cockle feed was normal in composition and character. A 
larger amount of the cockle-seed ration was required to produce an 
increase of 100 pounds in live weight than of the oil-cake ration, but 
this was more than compensated for by the lower price of the cockle 
seed. The authors conclude, therefore, that cockle is to be regarded 
as a harmless and valuable food for growing pigs.— E. w. A. 

The poisonous effects of corn cockle, Kobert ( Landtv . Gentralbl . 
Provinz Posen , 19 ; abs. in Gentralbl. agr. Ohem,, 21 1 jp. 273). —Accord¬ 
ing to the author, corn cockle contains a substance, saponin, which 
acts as a poison either when introduced into the blood or when 
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eaten in the form of cockle seed. Healthy rats and rabbits can with¬ 
stand the poisonous effects of the seed for some time. Dogs, cats, and 
birds are much more susceptible to it, and after being fed on the seed 
a short time become sick and die. It is also injurious to swine and 
cattle and may induce death. The poison decomposes the blood, dis¬ 
solving the red corpuscles, and also destroys the sensitive albuminoid 
portion of the nerve elements. In view of the injurious effects of cockle 
seed, he thinks the sale of feeding stuffs containing admixtures of cockle 
seed should be prohibited by law. He believes that grain should be 
thoroughly cleaned of cockle seed by machinery before grinding. 

The poisonous principle is said to lie just under the surface of the 
seed, and he suggests that cockle seed may be prepared for feeding by 
coarse grinding so that the outer covering can be separated, and then 
heating the latter in iron pans at 50° 0. The heat decomposes the 
poisonous substance, and the whole may then be ground and mixed 
with grain feeds without danger.— E. w. A. 

Is sterilized milk more difficult to digest than raw milk ? A. 
Sttjtzer [Landic. Vers. St at, 40 , pp. 317-34!)). —Kamlnitz* found in 
experiments with dogs that cooked milk was slightly less digestible 
than uncooked milk. The author studied the matter by means of “frac¬ 
tional” digestion experiments. He used milk which had been sterilized 
according to Sohxletfs method in bottles of 200 c. c. capacity by heating 
for one hour. Four separate experiments were made with sterilized 
and four with unsterilized milk. The results, in agreement with those 
found by Baudnitz, showed the uncooked milk to be somewhat more 
rapidly digested by the artificial digestive fluids than the sterilized 
milk.— E. w. A. 

Studies on butter fat, M. Schrodt and O. Henziiold (handle. Vers. 
Stat.j 40 , pp. 299-309 ).—The authors have previously reported under the 
same title t a series of investigations which were made to observe the 
range of variation of the volatile and the insoluble fatty acids and of olein 
in butter. These studies were made on the butter produced from the 
milk of one Angler cow, and of a herd of ten cows, including Angler, 
Breitenburger, and Shorthoni-Ditmarscher breeds, and lasted a year, 
samples being analyzed twice every week. The conclusions were that tlie 
amounts of volatile and insoluble fatty acids and of olein in butter were 
governed by the stage of the period of lactation and not by the nourish¬ 
ment of the cows, whether winter stall feeding or summer pasturage, 
which had no part in the changes in the composition of the butter fat. 
With the advance of the period of lactation the volatile acids were found 
to decrease” while the percentage of insoluble acids and of olein in¬ 
creased. The index of refraction of the fat suffered only slight varia¬ 
tions, which apparently were due neither to the period of lactation nor 
to the food. On the basis of their studies the authors recommended that 

* Zeitsch. f. physiol. Chem., 14, p. 114. ~~—« 

t Landw. Vers. St at., 38, pp. 349-371. 
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when ia the examination of butter for admixtures of foreign fats a low 
eonteat of volatile acids is found, the insoluble acids be determined also, 
the range of variation of which is small. For pure butter which shows 
a low content of volatile fatty acids has a high content of insoluble fatty 
acids, and the addition of a small amount of foreign fats will suffice to 
raise the insoluble acids in the mixture above the maximum limit for 
pure butter. The refractive index was also recommended, being rapidly 
determined and furnishing' valuable indications. 

In a further study of the same subject the authors extended their 
observations to the butter made from the mixed milk of a herd of 220- 
230 cows on an estate in eastern Holstein, receiving samples of butter 
direct from the creamery twice weekly from May 3, 1890, to May 23, 
1891. In each sample the volatile and insoluble fatty acids and the in¬ 
dex of refraction were determined, the latter by means of the Abb4 
refraetometer. All determinations were made in duplicate. 

The cows were a cross of Angler and Ayrshire breeds. They were 
turned to pasture May 7,1890, and remained until the last of October. 
The stall feeding lasted from the latter date to May 21,1891, during 
which time they received per head daily about 5 pounds meadow hay, 
10 pounds straw (oat and barley), 3 pounds of a mixture of ground 
oats, barley, and peas, 1 pound of wheat bran, 21 pounds of palm cake, 
and 11 pounds of peanut cake. In 1889-’90 sixty-six cows of the herd 
calved between October and December, eighty-five between January 
and March, and the remainder from April on. In 1S90-’91 sixty-three 
cows calved between November and January, ninety-seven between 
February and April, and the rest later. In accordance with this the 
majority of the cows would be old in milk from July to October. 

The cream was raised by a centrifugal separator and churned sour. 
The average composition of the butter as compared with that found in 
the previous investigation with 10 cows is given as follows: 


Averages f and range of variation. 



Average for year. 

.Range of variation. 

Year. 

Volatile 
fatty acids. 

Insoluble 
fatty acids. 

Index; of 
refraction. 

Volatile fatty 
acids. 

Insoluble fatty 
acids. 

Index of 
refraction. 

lHW-’fU . 

1889-90. 

c. c.* 

26.362 
29.370 

Ter cent. 
88.328 
87.880 

1.4586 

1.4592 

U |i ^ 

21.54-28,94 
23.60-34.02 

Ter cent. 

86.95-90,29 
85.36-89.76 

1,4560-1.4620 
1.4580-1.4620 


* Of fleci-normal soda solution. 


The volatile acids, as will be seen, were unusually low. The authors 
think that this can not have been due to the food, but suggest that 
the breed of cows may have some connection with it. 

The following are the averages by months of the results found: 
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Averages by months . 


May. 

June. 

Jxily. 

August... 
September 
October - -. 
November. 
December. 


January.. 
[February 
March.... 
April 
May. 


Months. 


1890. 


1891. 


Yolatile 
fatty acids. 


c. c* 

27.78 

26.45 
24. 32 
24.35 
23.73 

22.46 
26.53 
27.16 


27.49 
28.05 
28.22 
27.87 
25.92 


Insoluble 
fatty acids. 


Per mi t. 
88.32 
88.61 
88.77 
87.84 
88.59 
89. 58 
88.39 
87.65 


87.64 

87.79 

87.46 

88.47 
89.13 


Index of 
refraction. 


1.4589 
1.4584 
1.4604 
1.4616 
1.4589 
1,4581 


1.4583 

1.4577 

1.4577 
1.4574 
1.4565 


* Of deci-nomal soda solution. 


During the months from July to October, inclusive, when a large 
majority of the cows were in an advanced stage of the milking period, 
there was a decrease in the content of volatile acids in the butter, the 
lowest point being reached in October. In November, when 20 cows 
calved, a sudden increase is noticed. When the months during which 
bhe volatile acids were low and during which they were high are each 
averaged, a connection is seen between the content of volatile and of 
insoluble acids, the latter being highest when the volatile acids are 
low. The authors believe the effects of the period of lactation on the 
content of volatile and insoluble fatty acids in the butter are plainly 
visible, and that the results confirm their previous observations. The 
highest index of refraction falls in the months when the volatile acids 
are lowest (September and October). No increase in volatile acids 
seems traceable to the effect of the change from stall feeding to pas¬ 
turage. 

Deference is made to Swaviug’s observations on Holland butter, # 
from which the conclusion was drawn that the formation of volatile 
fatty acids is dependent on the food as well as on the period of lacta¬ 
tion, and that these acids increase or are maintained at a high point 
with the beginning of the pasturage season and of a new period of 
lactation. The authors hold that the data presented by S waving do 
not justify the conclusion that the volatile acids are affected by the food. 

The final conclusions from the studies are that (1) the content of 
volatile fatty acids in butter fat is dependent upon the stage of lacta¬ 
tion and is not affected by the food. With the advance of the milking 
period these acids gradually diminish. (2) As a rule a lower content 
of volatile acids is accompanied by a higher percentage of insoluble 
acids and the latter by an increased index of refraction. (3) Some but¬ 
ters are characterized by a low amount of volatile fatty acids. The 

*Landw. Vers. Stat., 39, pp. 127-141 (E. S. E. ; vol. m, p. 125). 
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cause of this is far from being clear. (4) In consequence of the low 
content of volatile acids which may occur in true butter their deter¬ 
mination alone is insufficient in butter inspection. Determinations of 
the insoluble acids and the index of refraction are recommended. —e.w.a. 

On the proportion of water in butter, A. H. Allen ( Analyst , 
1892 , pp. 107-109 ).—“A good deal of interest is attached at present to 
the proportion of water which may be properly contained in butter in 
consequence of the sudden appearance in the market of butters con¬ 
taining an unusually large percentage of water.” In 1877 the author 
noticed 19.83, 22.24, and 25 per cent of water in three samples of sus¬ 
pected butter submitted to him for analysis. Recently he has found 
over 20 per cent of water in several cases, one sample containing 29 per 
cent. These were regarded as adulterated with water. Dr. Bell is 
quoted as stating in his work on food that u a greater amount of water 
in butter than 12 per cent is unnecessary, so far as attaining a good 
appearance is concerned, and anything over 16 per cent is injurious to 
the keeping qualities of the butter.” More recently he gives the maxi¬ 
mum for water at “about 18 per cent.” In 1875 the Society of Public 
Analysts proposed and adopted as a standard for butter 80 per cent of 
butter fat, leaving 20 per cent for water, salt, and curd. This the 
author regards as “a perfectly proper limit.” 

The author describes his method of determining water in butter as 
follows: 

I find the projiortion of water in butter to be most conveniently determined by 
placing 5 grams of tbe sample in a small tared beaker and exposing it in an air bath 
to a temperature not exceeding 110° C., until no more globules of water can be ob¬ 
served on looking at tbe beaker from below. Generally tbe water can be completely 
expelled in about one bour. Tbe curd and salt can be subsequently determined in 
tbe same quantity. After evaporating tbe water tbe fat is remelted and filtered into 
a small beaker kept in tbe water oven. Tbe residual matter is rinsed onto tbe filter 
with redistilled petroleum spirit and washed witb petroleum spirit until free from 
fat. Tbe filter is then dried at 100° C., and tbe contents scraped off and weighed. 
After weighing, tbe residue, which represents the curd and salt of the butter, may 
be examined under the microscope for starch, cellular tissue, etc., and then, if de¬ 
sired, treated with cold water, and the solution further examined or titrated with 
standard silver solution to estimate the salt. Usually, however, it is sufficient to 
ignite the residue in porcelain at a low temperature and regard tbe non-volatile 
matter as salt and tbe combustible as curd. 

Some butters are far from being homogeneous, and when possible it is preferable 
to work on 25 to 50 grains rather than on smaller quantities. 

In the discussion which followed the reading of the above paper, Mr. 
Hehner said that in his opinion there was no reason why butter should 
contain more than 13 per cent of water. When the percentage of water 
rose above 15 it was either culpably added or negligently left in, and 
the excess was not only detrimental to the public but to the butter mer¬ 
chants themselves. He had been told by a merchant. that iu a con¬ 
signment from a particular farmer, out of every hundredweight of butter 
he lost from 3 to 4 pounds in transit, while in ordinary butters the loss 
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was only from one third to one half a pound. On analyzing a sample of 
the butter referred to, it was found to contain 18.8 per cent of what the 
Irish inspectors would call “ undissolved water.” 

Mr. Stokes claimed that under the microscope it could readily be seen 
whether a sample contained margarine or whether it contained an ab¬ 
normal amount of water. He took the butter just as it came to him and 
scraped a large surface clear. He then took a- thin layer below this and 
placed it on an ordinary microscope slide; over that he placed a micro¬ 
scopic cover glass, and pressed this down so that the butter formed a 
thin wedge. He now crossed the polarizing prisms so that the field of 
view was absolutely dark. On placing the slide between the prisms, if 
there was a trace of butterine or margarine, say within 10 per cent, at 
once a glimpse of light came through. Badly constructed polariscopes 
let light pass without interposing an object and are useless for this x>ui 
pose. In the case of a genuine butter there was no illumination at all. 
He had never once found this system to fail. No selenite should be 
used since its results are often delusive. He relied solely on the micro¬ 
scopic examination in inspecting butters. 

Objections were raised to relying exclusively on any single test of the 
purity of butter. — w. H. B. 

The detection of margarine in butter, H. Bodewald (Land. Yers. 
Stat. 7 40 , pp. 264-275 ).—The author points out that while butter differs 
from margarine in chemical composition the difference is a. quantitative 
rather than a qualitative one, for margarine gives all the qualitative 
reactions known to butter. Thus margarine as well as butter con¬ 
tains volatile and insoluble fatty acids, absorbs iodine, and refracts the 
plane of light. To make use of these reactions in judging of the purity 
of butter, the maximum and minimum numbers for absolutely pure 
blitter must be worked out. In this connection he refers to the valua¬ 
ble contributions of Schrodt and Henzhold.* Using these figures as 
standards, a comparison with them of the figures found for any sample 
of butter will furnish indications which will enable the chemist to judge 
of its purity; but however firmly convinced the chemist may be that 
the sample is adulterated with margarine, with the present data and 
methods absolute certainty on that point can not be had. Further in¬ 
vestigations may give new maximum and minimum values. In other 
cases the chemist may feel convinced that the sample is an adulterated 
article, although the fatty acids, iodine number, and index of refrac¬ 
tion are all within the range found for pure butter. It is impossible in 
such and similar cases to fix upon the probability of adulteration by a 
mere comparison of the values found with the maxima and minima. 
The author proposes a method by which the degree of probability of 
adulteration is calculated and expressed numerically, the degree being 
always a fraction of one. The data required are, (1) the volatile fatty- 
acids, expressed in c. e. of deci-normal sodium hydrate; (2) the insoluble 

*Landw. Vers. Stat v 38, p. 349. 
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fatty acids, expressed in per cent by weight; (3) the iodine number, i. e. } 
the grams of iodine absorbed by 100 grams of fat; and (4) the index of 
refraction determined by the Abbe refractometer at 22° 0. The author 
uses as standards the average values found by Schrodt and Henzhold 
in their examinations of 105 samples of butter, that is, volatile fatty 
acids 29.59 c. c., insoluble fatty acids 87.88 per cent, iodine number 
35.39, and refractive index 1.4592. The “probability ot* adulteration” 
is calculated by means of the method of least squares.— e. w. A, 

Behavior of butter and margarin towards coloring matters, M. 
Weilandt (Milch Ztg., 1892, pp. 238-211 ).—The coloring stuffs employed 
were indigo, aniline, picric acid, eosin, fuclisine, and methylene blue, in 
the hope of finding a reaction for detecting the presence of small admix- 
1 tures of margarin in butter. The method of procedure was to add a 
’ 'small quantity of the coloring matter to the melted and filtered fat (pure 
" butter or margarin or mixtures of tlie two) while still hot, and after 
filtering and allowing to stand for a time, to observe the result both in 
respect to the color reaction and the amount of coloring matter which 
had been absorbed by the fat. The. reactions which gave the most 
promise were with eosin and with methylene bine. 

With eosin pure butter gave a reddish-brown color, changingtodark 
orange when heated and filtered, and to cherry with sodium hydrate; 
the solution in ether was dark cherry-colored, and became colorless 
when much ether was added, but the cherry color was reproduced by 
sodium hydrate. Pure margarin was dark red with the reagent, but 
the color changed to “chamois’’ on standing a day, and became straw- 
colored when heated and filtered; the solution in ether was colorless, 
and there was no perceptible reaction with sodium hydrate. Mixtures 
of margarin and butter were distinguished from pure butter, but it 
was difficult to detect as small an admixture as 5percent of margarin 
with anything like certainty. This reaction is to receive further atten¬ 
tion in the hope of perfecting it. 

With methylene blue, pure butter gave a deep (russisch) green when 
hot, changing to a light bluish green on cooling, while margarin gave 
an olive when hot, changing to a yellow on cooling. The difference in 
color is said to he very marked. Mixtures of butter with 5 and 10 per 
cent of margarin, respectively, which were colored with methylen blue, 
heated for a few minutes with concentrated nitric? acid, and then thor¬ 
oughly shaken, exhibited the following colors when cold: 


Pure butter.bluish green. 

Pure butter with 5 per cent margarin.light violet. 

Pure butter with 10 per cent margarin.dark violet. 


The amount of methylene blue absorbed by butter and by mixtures 
of butter and margarin was determined. This was done in two ways: 
By dissolving the coloring matter from the ether solution of fat with 
warm water and weighing the extract, and by oxidizing the sulphur in 
the methylene blue to sulphuric acid by means of hot nitric acid and 
3080—170* X--7 
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determining the sulphuric add with barium chloride. By the first 
method the following amounts of methylene blue were found to be dis¬ 


solved per 100 e. c. ot lat: 

( Irani. 

Pure butter. 0.1 ISO 

Pure but ter A\itli 5 per cent inargnrino. 0. 01158 

Pure butter with 10 per cent margarine. 0. 04 10 

Puro butter with 20 per cent, margaiino. 0. 0070 


The second method indicates the following amounts of methylene blue 
per 100 c. e. of tat: 


G ram 

Pure margarine 1 . 0. 0951 

Pure margarine. 0. 0970 

Pure butter. 0.1097 


The results encourage the author to believe that from either the color 
reaction with eosin or the gravimetric, determination of the methylene 
blue absorbed a reliable method for the recognition of margarine may 
be worked out.— e. w. a. 

Composition of overripe cheese, A. Maggiora (Arch./. Hygiene, 
14, pp. 216-23-1 ).—Microscopic and chemical studies were made on three 
samples of straeMno (Gorgonzola), an overripe cheese largely consumed 
in northern Italy. The samples represented different stages of over¬ 
ripeness. Sample Ko. 1 was the least putrid of the three. It was soft 
and lardy, supported an extensive growth of FcnicilUicm glancim, and 
contained a few maggots and a grayish soft liquid mass in the pores. 
Kb. 2 was very much changed, and bad become nearly an amorphous 
mass, viscous in places, and contained large numbers of maggots. The 
taste is described as u caustic but not unpleasant.” Ko. 3 bad been 
placed in a glass-stoppered bottle soon after becoming ripe and kept for 
about seven months. At the end of that time it was of a. dark yellow 
color, soft, viscous, and had a strong, caustic taste. The microscopic 
examinations of the. samples showed that as the cheese became more 
overripe the number of fat globules diminished, cryst als of fatty acids, 
leucin, and tyrosiu became numerous, and the number of bacteria, in¬ 
sect eggs, fungi, etc., very materially increased. Analysis gave the 
following results: 


Composition of overripe cheese. 


Water.. 

Eat. 

Total nitrogen. 

Albuminoid nitrogen. 
Amide nitrogen ."— 
Nitrogen as ammonia. 

Crude protein. 

Albuminoids.. 

Crude ash (less NaCI) 
Common salt. 


Sample 
No. 1. 


Per cent, 
31.410 
37 520 
4 280 
2. 502 
3 011 
0. 077 
20.750 
30.200 
2.743 
3.332 


Ramnlo 
No. 2. 


Fer cent, 
32.430 
34.080 
4.350 
3.273 
3.403 
1.264 
25.037 
7 050 
5. 778 
0.000 


Sample 
No. 3. 


Pit cent. 
37.630 
36.190 
4.311 
0.580 
1.876 
3.855 
20.040 
3.625 
9.545 
0.017 
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The unusually large percentage of ash in samples 2 and 3 is said to 
be duo to an artificial rind of gypsum used to preserve the form of the 
cheese. The decomposition of the cheese was accompanied by aforma- 
tion of fatty acids from the fat globules. The quantity of potassium 
hydrate required to neutralize these acids was. No. 1, 20.01 c. c.; No. 2, 
37 c. e.; No. 3, 40.53 c. c. The acid number of a sample of the same 
kind of cheese soon after making was 1.7, and of another ripened sam¬ 
ple 22.4. While the total nitrogen is nearly the same in the three sam¬ 
ples, the form in which it is present varies widely. The albuminoids de¬ 
crease and the amides and ammonia increase as the cheese ages, large 
quantities of leucin, tyrosin, and ammonium salts being formed at the 
expense of the paracasein. The cheese loses in nutritive properties as 
overripening progresses, until finally it. may become little else than an 
aqueous solution of fatty acids (free or saponified by ammonia), leucin, 
tyrosin, mineral salts, and a mass of bacteria and fungi whose pro¬ 
toplasm probably furnishes the main if not the entire amount of the 
albuminoids found. 

At the close of the article the author describes the methods of analy¬ 
sis followed, which arc those ordinarily employed in analysis of cheese.— 

E. w. A. 
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Margarin-Fabrilation). — Landw. Ztg. das nordw. Deutschland, 1891, No. 20, p. 81; abs. 
in Centralbl. agr. Chem., 21. Heft 5, p. 429. 

Bacteriological studies of some milk and butter defects, C. 0. Jensen.—;?# 
Beretning fra den Kgl. Veterin og LandbohojsJc. Lab. f. lamlblconom. Forsog. Kopenha- 
gen, 1891, pp. 15-07; abs. in Chem. Centralbl, 1892, II, No. 2, p. 75. 

Earth worms and tuberculosis (Vers de terreet tuberculose), Lortel and Despeig- 
nks ,—Compt. rend., 115 (1892), No. 1, pp. 66, 67. 

Chemical examination of the microbes causing inflammation of mammary 
glands of cows and goats, W. Nencki.— Arch, de seienc. Inolog. de Vlnst. imp. de 
mid. expirim. de St. Pitersbourg, 1892, p. 25; abs. in Chem. Ztg., 1892; Bepert., p. 814. 

Report of the experiment station at Rostock, Germany, for the year 1891 
(Thdtigleit she rich t der landw. Venn ehs-Stati o n far (las Jahr 1S91), Heinrich. — Landw. 
Ann. meek. pat. Ver., 1892, No. 26, pp. 207-209 . 



EXPERIMENT STATION NOTES. 


California. Station.— Director llilgard lias been granted leave of absence for 
one year from June 15, 1892, and E. J. Wickson Las been appointed aiding director 
in bis absence. 

Colorado College and Station.— F. A. Huntley, B. S. A., assistant agricul¬ 
turist at the college, and E. L. Watrous, superintendent of tbc Arkansas Valley Sub¬ 
station at Rocky Ford, have exchanged positions. 

Connecticut Stores Station.— In the absence of W. 0. Atwater, Fh. D., direel or 
of ihe station, 0. D. Woods, B. S., will bo acting director. E. A, Bailey, assistant, 
agriculturist, and H. M. Smith, assistant chemist, of the station, have resigned. 
S. II. Buel has been appointed assistant in farm experiments. 

Florida College and Station. —Under a new organization of the college ami 
station the members of tlie station staff, with the exception of the chemist, arc to bn 
professors of their respective subjects in the college. The director becomes pro lessor 
of agriculture. The following changes have been made in the station staff: Horti¬ 
culturist and pomologist, J. N. Whitner vice J. K. Fitzgerald; chemist, A. A. Per¬ 
sons vice J. M. Pickell, who has resigned to become professor of chemistry in Ala¬ 
bama. State University, 

Georgia Station.— The experiment in cheese-making at the station with a view 
to promoting this industry in Georgia has thus fur been very successful, A tobacco 
barn for curing by the Snow wire process is being erected at the station. 

Purdue University, Indiana.— In a special bulletin issued May, 1892, by H. A. 
Huston, tabulated analyses of 143 brands of commercial fertilizers offered for sale 
in Indiana are given. While there has been a considerable increase in the, number 
of brands on the market during 1891, Ihe estimated sales in that year were only 
26,750 tons as compared with 29,000 in 1890. 

Oklahoma Station. —The board of regents as now constituted iuel iuIcn Gov¬ 
ernor A. J. Seay, Guthrie; E. J. Barker, Orescent; A, A. Ewing, Walonga; J. A. 
Wimberly, Kingfisher; J, P. Lane, Norman; T. Little, Chandler. Additions are to 
be made to the laboratory and barn. An ample water supply has been provided, 

Oregon Station.—W ith a view to the encouragement of dairying in the State a 
model dairy is to be established on the station farm. 

Virginia Station.—E, II. Price, B. S., assistant horticulturist, lias resigned to be¬ 
come professor of horticulture in the Texas College and horticulturist to Ihosta-thm. 

Wyoming College and Station. —E. E. Slo&son, M* S., assistant chemist, has 
been made chemist to the station and professor of chemistry in the University of 
Wyoming. A building for the mechanical department will be erected at. once, and 
will include shops for woodwork and ironwork, a foundry, engine room, drawing 
rooms, testing laboratories, etc. 

Bureau of Animal Industry.— The interest which has been shown by the stock¬ 
men of the United States in regard to the disease known as “lumpy jaw,” or that 
form of actinomycosis which appears as external swellings on the head, renders it 
desirable that a preliminary statement should be made concerning the treatment of 
this disease. Until recently it has been the opinion of the veterinary profession 
that a cure could only be obtained by a surgical operation, and that this should be 
performed in the early stages of Ihe disease in order to insure success. 

106 



EXPERIMENT STATION NOTES. 


107 


In March last an important contribution to our knowledge of this subject was 
made by M. No card of the Alfort Veterinary School, in a communication to the 
French Central Society of Veterinary Medicine. lie showed clearly that the acti¬ 
nomycosis of the tongue, a disease which appears to be quite common in Germany 
and is there known as et wooden tongue/’ could he quickly and permanently cured 
by the administration of iodide of potassium. M. Nocard calls attention to the suc¬ 
cess of M. Thomassen of Utrecht, who recommended this treatment as long ago as 
1885 and who lias since treated more than eighty cases, all of which have been 
cured. A French veterinarian, M. Godbille, has treated a number of cases with the 
same remedy, all of which have been cured. M. Nocard also gives details of a case 
which was cured by himself. 

All of the cases referred to were of actinomycosis of the tongue, and no one 
appears to have attempted the cure of actinomycosis of the jaw until this was under¬ 
taken hy Dr. Norgaard, veterinary inspector of the Bureau of Animal Industry. 
He selected a young steer in April last, in lair condition, which had a tumor on the 
jaw measuring 15] inches in circumference, and from which a discharge had already 
been established. This animal was treated with iodide of potassium and the re¬ 
sult was a complete cure, as stated in the reports which were recently given to the 
press at the time the animal was slaughtered in Chicago. If lumpy jaw can be 
cured so easily and cheaply, as this experiment would lead one to suppose, the 
treatment will prove of great value to the cattle-raisers of the country. As is well 
known, there is a considerable number of sfceeis weekly coming to our markets 
which are condemned because they are diseased to such an extent that the general 
condition of the animal is affected. If these could be cheaply and readily cured by 
the owners it would prevent the loss of the carcass and solve all the troublesome 
questions which have been raised in regard to the condemnation of such animals. 

The curability of the disease does not affect the principles which have been 
adopted in inspecting and condemning animals affected with it. This Department 
has never considered it necessary to condemn animals affected with actinomycosis 
on account of the contagiousness or the incurability of the disease. Such condem¬ 
nations have been made when the disease was so far advanced as to affect the gen¬ 
eral condition of the animal, and all such carcasses would be condemned whether 
the disease from which the animal suffered was contagious or not or whether it 
was curable or incurable. 

The treatment with iodide of potassium cousists in giving full doses of this medi¬ 
cine once or twice a day until improvement is noticed, when the dose may be reduced 
or given less frequently. The size of the dose should depend somewhat upon the 
weight of the animal. M. Thomassen gives 1] drams of iodide of potassium daily, in 
one dose, dissolved in a pint of water, until improvement is noticed, which lie states 
is always within eight days. 'Then he decreases the dose to 1 dram. The animals 
do well under this treatment, showing only the ordinary symptoms which follow the 
use of' iodide, the principal ones being discharge from the nose, weeping of the eyes, 
and peeling off of the outer layer of the skin. These symptoms need cause no 
uneasiness as they never result in any serious disturbance of the health. 

M. Godbille has given as much as *1 drains (half an ounce) in one day to a steer, 
decreasing the dose half a dram each day until the dose was 1J drams, which was 
maintained until the twelfth day of treatment, when the steer appeared entirely 
cured. 

M. Nocard gave the first day 14 drams in one dose to a cow; the second and suc¬ 
ceeding days a dose of 1 dram in the morning and evening, in each case before feed¬ 
ing. This treatment was continued for ten days, when the animal was cured. 

Dr. Norgaard gave 21 drams dissolved in water once a day for three days. He 
then omitted the medicine for a day or two and continued it according to symptoms. 
These examples of the treatment, as it has been successfully administered by others, 
will serve ns a sufficient indication for those who wish to test it. 
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Experiments are now being conducted on a large scale by the Bureau of Animal 
Industry in the treatment of lumpy jaw with this remedy, and the results will be 
published as soon as possible. In the meantime it would be well for all who have 
animals affected with this disease to treat them according to this method and report 
results to this Department. 

The Association of American Agricultural Colleges and Experiment 
Stations. —The executive committee of the Association have issued a call lor the sixth 
annual convention, to beheld at New Orleans, Louisiana, commencing Tuesday, Nov¬ 
ember 15, 1892. The headquarters of the Association will be at the St. Charles 
Hotel. The program for the sessions and other particulars are to he announced 
later. 

Nova Scotia. —The Annual Report of the Secretary for Agriculture for 1891 con¬ 
tains accounts of held experiments on the farm of the Provincial School of Agricul¬ 
ture. These included experiments with fertilizers on potatoes, grass, and barley; 
culture experiments with potatoes, oats, clover, and grass; feeding experiments 
with pigs and milch cows; and tests of varieties of potatoes, wheat, oats, and corn. 

Berlin University. —Prof. Emil Fischer of Wurzburg, well known for his exten¬ 
sive contributions to the chemistry of sugars, has accepted a call to the Berlin Uni¬ 
versity as successor to Prof. A. W. v. Hofmann, who died May 5. 

The Association of German Natural Scientists and Physicians.— This 
Society will meet this year at Nuremberg, Bavaria, September 12-16. The speakers 
in the section on agricultural chemistry and agricultural experimentation thus far 
announced are, Prof. Liebscher of Gottingen, a contribution to the nitrogen ques¬ 
tion ; Dr. G. Loges of the Posen Station, on sources of error in the determination of 
phosphoric acid by the molybdic method; and Prof. Maercker, subject not an¬ 
nounced. 

The chemistry of south African woods, foods, and leguminous plants.— 
Chemical lYeirs contains a notice of a pamphlet published by C.F. Juritz of the 
University of the Cape of Good Hope, on the Chemical Constituents of Some Colo¬ 
nial Food Plants and Woods. The author shows the influence of climate on the 
albuminoid constituents of plants, these being relatively more abundant in the 
warm than in the cold climates. Plants grown in the warm locality of Oudtshoorn 
were found to contain more albuminoids than those grown at Stellenbosch, and the 
latter in turn more than those grown in Europe. An important consideration in 
comparing South African plants with those of Europe is that the former always 
contain a smaller proportion of water, and consequently a relatively larger propor¬ 
tion of the valuable constituents. This is especially prominent in the case of prod¬ 
ucts used for feeding stuffs. As regards tannin, none of the African woods and 
barks seem to equal those of Australia, though they excel those of Europe; the 
richest, the bark of “beukenhout,” contains 15.96 per cent of tannin. 

Manual of Bacteriology. —Chemical News announces that a manual of bacte¬ 
riology by Dr. A. B. Griffiths is soon to be published. It will he essentially a manual 
for the laboratory and will be useful to chemists, sanitarians, agriculturists, medical 
men, brewers, and others. It will be illustrated with 35 figures. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

JULY, 1892. 


Division op Statistics: 

Report No. 97 (new series), July, 1892.—Report on the Area of Corn, Potatoes, 
and Tobacco, and Condition of Growing Crops. 

Office of Fiber Investigations: 

Report No. 4.—A Report on Flax Culture for Fiber in the United States, Includ¬ 
ing Special Reports on Flax Culture in Ireland, Belgium, and Austria, with 
Statements Relative to the Industry in Russia. 

Weather Bureau: 

Bulletin No. 2,—Notes on a New Method for the Discussion of Magnetic Obser¬ 
vations. 

Monthly Weather Review, April, 1892. 

Office of Experiment Stations: 

Experiment Station Record, vo3. nr, No. 11. 

Farmers 7 Bulletin No. 9.—Milk Fermentations and their Relations to Dairying. 

Experiment Station Bulletin No. 12, June, 1892.—Organization Lists of the 
Agricultural Experiment Stations and Agricultural Schools and Colleges in 
the United States. 
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LIST OF STATION PUBLICATIONS RECEIVED BY TIIE OFFICE OF EXPERIMENT STATIONS. 

JULY, 1892. 


C A NEB RAKE AGRICULTURAL EXPERIMENT STATION: 

Bulletin No. 15, July, 1892.—Cattle-Feeding. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 19, May, 1S92.—Manures and some Principles in Farm Manuring. 
Agricultural Experiment Station of this University of California : 

Appendix to the Annual Report for 1890.—Alkali Lands, Irrigation, and Drain¬ 
age in their Mutual Relations. 

The Delaware College Agricultural Experiment Station: 

Bulletin No. 17, June, 1892.—Hand Power Cream Separators. 

Georgia Experiment Station : 

Special Bulletin No. 171, July, 1892.—The Air and the Soil in their Relations to 
Agriculture. 

Agricultural Experiment Station of Indiana: 

Bulletin No. 40, June, 1892.—The Silo and Silage in Indiana. 

Kansas Agricultural Experiment Station: 

Fourth Annual Report, 1891. 

Louisiana Agricultural Experiment Stations: 

Bulletin No. 17 (second series).—Results of 1891 Obtained at the State Station. 
Maine State College Agricultural Experiment Station: 

Annual Report, 1891, part iv. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 42, June, 1892.—Feeding Experiments with Milch Cows. 

Hatch Experiment Station of the Massachusetts Agricultural College : 

Meteorological Bulletin No. 42, June, 1892. 

New Jersey Agricultural Experiment Stations: 

Bulletin No. 88, July 8, 1892.—Analyses of Home Mixtures and Incomplete Fer¬ 
tilizers. 

Agricultural Experiment Station of New Mexico: 

Bulletin No. 7, Juue, 1892.—Seale Insects in New Mexico. 

New York Agricultural Experiment Station: 

Bulletin No. 42 (new series), May, 1892.—Analyses of Commercial Fertilizers. 
Cornell University Agricultural Experiment Station: 

Bulletin No. 88, June, 1892.—The Cultivated Native Plums and Cherries, 

North Carolina Agricultural Experiment Station: 

Bulletin No. 8May 30, 1892.—Meteorological Summary for North Carolina, 
April, 1892. 

North Dakota Agricultural Experiment Station: 

Bulletin No. 6, June, 1802.—The Mustard Family. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 16, May, 1892.—The New Fertilizer Law for Rhode Island; Selling 
Price of Fertilizer Stock; Analyses of Commercial Fertilizers, State Inspec¬ 
tion, 1892; Miscellaneous Analyses. 

South Dakota Agricultural Experiment Station: 

Bulletin No, 31, May, 1892.—Meteorology. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 7, July, 1892.—Insecticides. 
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Vol. IV. September, 1802. 


Ho. 2. 


The study of bacteria, as connected not only with the science of 
medicine but also with that of agriculture, has made such rapid prog¬ 
ress and such surprising results have already been attained that a 
tendency has naturally developed to spread the inquiries beyond their 
legitimate limit. The ease with which bacteria can be found, especially 
in the diseased tissues of animals and plants, has led many observers 
to conclude that their mere presence was sufficient to establish their 
causal relation to the disease. Even when further investigations seemed 
necessary to establish this presumption they have often been conducted 
without reference to the fundamental principles of bacteriology, as at 
present ascertained. In view of the need of caution in the manage¬ 
ment of bacteriological inquiries along the lines related to the work 
of our agricultural experiment stations, the following suggestions, fur¬ 
nished us by Dr. H. L. Russell, who has lately made special studies 
in bacteriology in Koch’s laboi'atory in Berlin and at^ Johns Hopkins 
University, seem timely and helpful. 

It is clearly apparent that the presence of microorganisms in the dis¬ 
eased tissues of plants, unsupported by further experi mental proof, does 
not show that the disease in question is of bacterial origin. The prob¬ 
abilities are much stronger for the view that the microorganisms pres¬ 
ent are only saprophytic in their nature. They are present as organ¬ 
isms of decomposition, and as such often complete the dissolution of 
the tissue which lias been set up first by other causes. Where micro¬ 
organisms are found in large numbers on the border line between the 
sound and healthy tissue on the one hand and the diseased on the 
other, there is a possibility that they may have a causal relation to 
the diseased condition; but even here further proof must be forthcom¬ 
ing before the bacterial nature of the disease can be fully recognized. 

Some observers have gone a step farther and have transferred bits 
of diseased tissue containing bacteria from affected to healthy plants, 
jjf the disease spread to any extent this has been regarded as sufficient 
evidence that the malady was of a bacterial nature; but even with this 

ill 
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proof there is no more than a probability to support the idea that the 
trouble is due to the action of microorganisms. All that is really proven 
by such a course of experimentation is the contagious nature of the 
malady. The cause of the contagion may or may not be bacterial. 
Where bits of tissue of any considerable size are used to infect healthy 
plants it is possible that a local death of the surrounding tissue may 
be caused by the transferred metabolic products of the organism caus¬ 
ing the malady rather than to the action of the organism itself. 

-The proof necessary to establish the causal relation between a specific 
bacterium and a plant disease should be as conclusive and thorough iu 
all respects as that required in animal pathology. The canons formu¬ 
lated by Koch, which must be satisfactorily answered before we can 
say positively that an animal disease is due to bacteria, are just as 
applicable in the realm of bacterial plant diseases. 

The specific bacterium must be found in all cases of the disease; it 
must be found iu this and no other disease; and it must be present 
in the tissues in such numbers that the pathological condition of the 
plant can be satisfactorily explained by the presence of the micro¬ 
organism. To answer these three conditions in a satisfactory way it 
is necessary to subject the tissue to other tests besides a careful mi¬ 
croscopic examination. The methods of staining, so useful in detect¬ 
ing bacteria in animal tissue, have not as yet been perfected in relation 
to vegetable tissue; so microscopical observation alone does not afford" 
us a safe means of differentiating the bacteria from the tissue. It is 
necessary that we isolate the cause of the trouble from the diseased 
tissue itself by artificial methods of cultivation. Usually this is not 
particularly difficult, although a certain amount of experimentation 
must first be made before we can select the most favorable substratum 
for growth. By these methods of isolation we are able to separate all 
the various forms that happen to be in the diseased tissue. Asso¬ 
ciated with the specific germ of the disease (supposing it to be of a 
bacterial nature) are usually other forms that play only a secondary 
role. The prevalence of a certain form will usually indicate which is~- 
the cause of the malady, but this alone is insufficient. It will depend 
largely upon the original position of the bit of tissue from which the 
cultures are made. If removed from the older portions of the diseased 
tissue, saprophytic organisms will no doubt predominate. If bits of 
tissue are taken from the border line between the healthy and diseased 
parts, the specific cause of the disease will more likely be found. But 
one link of the chain of evidence, and the most important, is still 
wanting. Having isolated the various forms from the diseased tissue, 
it is necessary to carry out a series of inoculation experiments upon 
the healthy living host. The conditions of the experiment should 
conform as closely as possible to the conditions under which the host „ 
suffers most severely, as regards age of plant, atmospheric conditions, 
etc. Only when we have been able to produce a diseased condition of 
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our host plant that is similar to the disease in a state of nature can 
we regard our chain of evidence as to the cause of the disease com¬ 
plete. 

Subjected to the above rules we would find our list of so-called bac¬ 
terial plant diseases much diminished. But we must follow rigid 
methods if we are to make any real advance in this field of inquiry. 

The conditions under which bacteriological work has to be carried 
on as well as the state of the science, offer great encouragement to our 
stations to undertake inquiries in these lines. It is a mistake to sup¬ 
pose that in order to do bacteriological work it is necessary to have an 
elaborate equipment of expensive thermostats, sterilizers, and other 
apparatus. The equipment for certain lines of experimental work in 
pathological inquiry from a medical standpoint calls for more accurately 
adjusted conditions than is necessary for the study of many problems 
from an agricultural standpoint. Good work has and can yet be done 
with but little other than the simplest appliances, and it may be safely 
asserted that the expenses of an equipment for excellent work along 
these lines is much less than for many other grades of experimental 
work. 

The different parts of this new field have as yet been touched only 
here and there, and much work of a general nature needs to be done 
before many special problems can be intelligently taken up. 

To do this tbe general principles of tbe subject in relation to agri¬ 
culture need to be more thoroughly developed, and there is no good 
reason why this work can not be carried out by our stations as a part 
of their purely scientific work. 

Medicine has taken up the subject largely from the hygienic stand¬ 
point and outside of pathogenic forms little has been done on tbe gen¬ 
eral biology of microorganisms since the death of De Bary. The whole 
domain of the physiology of bacteria offers numerous problems of which 
we know as yet but little. This work of general biological inquiry 
may not offer directly any practical results, but it is necessary that our 
knowledge of the general laws which govern bacterial life should be 
increased before we can intelligently take up certain special problems. 

Besides the general studies on the biology of bacteria, there are many 
special problems which invite i nvesti gation. The good already secured 
from the researches on tbe bacterial diseases of plants—researches 
which had their origin in this country—encourages the hope that with 
the advance of knowledge of general principles and the discovery and 
adoption of better methods results of even wider practical application 
will be attained. 


The history of the researches on the bacteria of milk is instructively 
presented by Dr. Conn in Experiment Station Bulletin No. 9, an ab¬ 
stract of which may be found on page 201. The practical results already 
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attained are of great importance to the dairy industry, but a careful 
perusal of the bulletin will show numerous problems inviting the atten¬ 
tion of the investigator. The chief value of such a resume is, after all, 
in stimulating further inquiries. It is hoped that in this, as in other 
lines of work relating to dairying, our stations will bo able to make dis¬ 
coveries of permanent value. Evidently the way to the improvement 
of the methods and processes of the dairy is along the line of scientific 
researches which deal with the forces which escape ordinary observa¬ 
tion. Experimental work in dairying which does not take into account 
the ascertained facts concerning the bacteria of milk and its products 
invites failure from the start. 


The appropriation bill for the United States Department of Agri¬ 
culture for the fiscal year ending June 30,1893, carries the following 
general items: Eor the Office of the Secretary of Agriculture, $80,500; 
for the extension of foreign markets for agricultural products, $10,000; 
for rain-making experiments, $10,000; for the collection of information 
regarding methods of irrigation, $6,000; Division of Accounts and 
Disbursements, $19,100; Division of Statistics, $ 136,100, of which $15,000 
is for maps and charts illustrating the progress of rural production and 
crop distribution, and for special investigations of the agricultural sta¬ 
tistics of the Bocky Mountain region; Division of Botany, $36,100; 
Division of Entomology, $27,300, of which $2,500 is for an investiga¬ 
tion of the cotton bollworm; Division of Economic Ornithology and 
Mammalogy, $24,860; Division of Pomology, $11,300; Division of Mi¬ 
croscopy, $6,700; Division of Vegetable Pathology, $25,600; Division 
of Chemistry, $36,500, of which $12,500 is for the continuance of inves¬ 
tigations of the adulteration of foods, drugs, and liquors; $20,000 is 
also appropriated for experiments in the culture of sugar beets, cane, 
and sorghum, and the manufacture of sugar; Division of Forestry, 
$19,820; Division of Eecords and Editing, $6,300; Division of Illus¬ 
trations, $19,000; Division of Seeds, $148,920; document and folding 
room, $10,460; experimental grounds and garden, $31,000; museum, 
$7,840; fiber investigations, $5,000; library, $3,000; furniture, repairs, 
postage, and contingent expenses, $40,000; Bureau of Animal Indus¬ 
try, $865,000, including $15,000 for quarantine statious; agricultural 
experiment stations, $728,000, including $20,000 for the Office of Ex¬ 
periment Stations; Weather Bureau, $898,595.50; total, $3,232,995.50. 

In this appropriation bill authority is given to the Secretary of 
Agriculture to sell copies of the card index of agricultural literature 
prepared by this Office, at a price u covering the additional expense 
involved in the preparation of these copies.” 



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS, 1892. 


The ninth annual convention of the Association of Official Agricul¬ 
tural Chemists was held in the lecture room of the National Museum at 
Washington, August 25,26, and 27. Fifty-live chemists were present. 

The president, Prof. N. T. Lupton, in his opening address, urged 
strict conformity to the official methods as laid down at each conven¬ 
tion of the Association, maintaining that the discrepancies observed in 
analytical results could in many cases be explained by departures by 
individual chemists from the prescribed methods of analysis. These 
methods, especially those for the determination of potash, have not 
escaped criticism, but, as the work of the Association and of individual 
chemists shows, they have given good results, and changes in them should 
be made only after careful consideration and thorough investigation. 
The need of judicious and uniform legislation, particularly as regards 
fertilizer inspection in the different States where at present conflicting 
and in many cases ineffective laws are in force, was pointed out and 
emphasized. A brief review of the more important scientific investi¬ 
gations of the year was also given. Of these, the study of the fixation 
of free nitrogen by plants and soils and the formation of nitrates from 
atmospheric nitrogen by electrical discharges were especially referred 
to as pointing toward the practical utilization of a vast store of the 
most expensive element of plant food hitherto considered unavailable. 
The development of the phosphate beds of the South was also discussed 
as a question of great interest to the agricultural chemist. 

Dairy products.— The report on this subject was submitted by 
S. M. Babcock. As instructed by the last convention, the reporter 
planned and had carried out a series of comparative tests of the Leffman 
and Beam soda-glvcerine and the ordinary Reichert methods for deter¬ 
mining the volatile acids in butter. It appeared from this report, as 
well as from the discussion which followed, that while the Leffman 
and Beam method with careful manipulation would give resxdts closely 
concordant with those obtained by the ordinary method (except in case 
of rancid butter with which the results were low), yet in view of the 
fact that slight variations in manipulation, as for instance, in time of 
saponification, might cause considerable variation in results, it was 
deemed advisable for the present to recommend it simply as a prelimi¬ 
nary test and to wait for further investigations to determine its true 
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value. The work of the past year showed with considerable unanimity 
that the results obtained by distilling volatile acids through block-tin 
condensers were not always reliable, unless unusual precautions were 
taken to cleanse the apparatus before use. This appeared to be due to 
the reaction of the products of distillation on the tin. It was therefore 
recommended, and the recommendation was adopted, that only glass con¬ 
densers be used in the distillation of volatile acids. With the exception 
of these changes the methods remain fclie same as those adopted at the 
last convention. 

In cheese analysis the reporter called attention to the difficulty of 
obtaining uniform samples. His recommendations regarding sampling 
and methods of analysis, which were adopted as provisional methods 
for the coming year, were as follows: 

Sampling .— Where possible a narrow segment of the cheese is taken, 
chopped quite fine, with care to avoid evaporation of water, and the 
several portions for analysis taken from the mixed mass. In other 
eases a plug may he taken with a cheese tester perpendicular to the 
surface at one third of the^distance from the edge to the center of the 
cheese, reaching entirely or halfway through the cheese. It is advis¬ 
able to take plugs in this manner from different portions of the cheese, 
split them lengthwise, and mix. For inspection purposes the rind may 
be rejected. 

Moisture .—Dry 5 to 10 grams in thin slices in a platinum or porcelain 
dish containing a little freshly ignited asbestos at 100° 0. for ten hours, 
or in the same manner over sulphuric acid to constant weight. 

Ash .—Burn the dry residue thus obtained in a muffle furnace at a 
low red heat. 

Fat .—Grind a to 10 grams of the sample with about twice its weight 
of anhydrous copper sulphate and extract with anhydrous ether for 
fifteen hours. 

Casein .—Determine nitrogen in 2 grams of the substance by the 
Kjeldahl method and multiply the result by 6.25 for casein. 

The reporter on methods of analysis of cheese for the coming* year 
was instructed to make comparative tests of drying the cheese and the 
ether extract in air and in hydrogen gas. 

Fertilizers, — Phosphoric acid .—The reporter on phosphoric acid, FT. 
W. Lord, called attention to the errors which may be due to improper 
preparation and handling of samples and also to the inefficiency of the 
present method of determining moisture. He recommended instead of 
the direction to dry for five hours at 100° C. in a steam bath, to dry for 
five hours in a copper oven three fourths full of water whieliis kept boiling 
continuously. This change, which was the only one recommended by 
the reporter on phosphoric acid, was adopted by the convention. 

A paper on The occurrence of inetapliosphoric acid and pyrophos- 
phorie acid in cotton-seed meal was presented by M. B. Hardin. The 
results of the author’s studies lead him to believe that the failure to 
secure all of the soluble phosphoric acid by direct treatment with 



ASSOCIATION OF OFFICIAL CHEMISTS. 


117 


molybdic solution is due not so much to the presence of organic matter 
as to the fact that but a small proportion of the phosphoric acid occurs 
in the form of tribasic salt. Whether metaphosphoric acid or pyro- 
phosphorie acid exist in cotton seed meal or are formed during the 
preparation of the meal is a point believed by the author to be worth 
investigating, 

A paper on The use of ammonium nitrate in the determination 
of phosphoric acid, by H, J. Wheeler and B. L. Hartwell, was read 
by H. J. Wheeler, Comparative determinations with and without 
ammonium nitrate gave practically identical results, 

H. A, Huston reported results of heating phosphates sent out by 
the reporter in 1892, at 100° to 107° C. for periods of five to eight hours 
either in air or in hydrogen gas. 

Potash .—The most important change recommended by the reporter 
on potash, G. F. Payne, and adopted by the convention, was the dis¬ 
continuance of the use of sodium chloride in the Lindo-Gladding method. 
It was decided further not to specify the quantity of platinic chloride 
to be used, but to leave this to the discretion of the analyst. The 
recommendation is therefore to add a slight excess. A communication 
from the Kew Jersey Station on the comparative determination of 
potash with and without sodium chloride, was presented by E. B. 
Voorhees. 

Nitrogen .—The report on nitrogen was submitted by L. L, Van Slyke. 
The alterations in the methods adopted by the convention were as fol¬ 
lows: (1) The omission of the potassium tetraoxalate and ammonium 
chloride methods from the official directions for the standardizing of 
acid and alkali solutions, leaving the silver nitrate method as the only 
available one for this purpose; (2) the adoption of the Gunning method 
as an alternate for materials free from nitrates. 

The results of comparative determinations of nitrogen by the Buffle, 
absolute, soda-lime, and Kjeldahl methods, by T. C. Trescott, were 
presented by H. W. Wiley. Papers on Potassium tetraoxalates, com¬ 
parison of different makes, keeping qualities, hydroscopieity, recrys- 
talization, etc., and Standardization of acid and alkaline solutions 
were read by 0. L. Parsons. R. De B-oode reported results of determi¬ 
nations of phosphoric acid and nitrogen in the same weighed sample 
with and without the use of permanganate. Papers on the Gunning- 
Kjeldahl method, and a modification applicable in the presence of 
nitrates, by E. B. Yoorhees, and on The Ulsch method in determin¬ 
ing nitric nitrogen in compound fertilizers, by J. P, Street, were then 
presented. M. A. Seovell read a paper on Tests of the modified Gun¬ 
ning method on pure nitrates. The method gave practically theoret¬ 
ical percentages of nitrogen. 

The reporter on nitrogen for the coming year was instructed to make 
investigations looking to the application of the Gunning method in the 
presence of nitrates and to test the method of using one fourth normal 
sulphuric acid in preparing standard solutions. 
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Soils and ash.— H.H. Harrington presented a report on this subject, 
which was discussed at some length. Numerous alterations and emenda¬ 
tions of the methods were adopted; among others the suggestion of 
E. W. Hilgard, in Agricultural Science , 1892, p. 329, regarding the ad¬ 
visability of taking soil samples to a depth indicated as proper by the 
character of the soil itself, and not to a uniform depth of 9 inches in 
each case. The use of one half mm. sieves for separating the fine earth 
for analysis is to be made a subject of study next year. 

Prof. M. Whitney exhibited special apparatus for soil examination, 
and described methods used by him for sampling and analyzing soils. 

Feeding- stuffs. —Two reports were submitted on this subject, 
one by W. H. Jordan, the other by J. T. Anderson. The subjects 
investigated by the first reporter were the Patterson method of 
purifying ether extracts; methods of ash determination; Honig’s 
method of crude fiber determination; and comparative tests of drying 
in hydrogen and air. Few changes were recommended in either re¬ 
port. The time of drying samples in the determination of moisture was 
extended to 5 hours. A provisional classification of feeding stuff's into 
those rich in fiber and poor in fiber was adopted for the ensuing year. 
The reporter was instructed to investigate the advisability of drying 
the material before extraction with ether and of using alcohol*free ether. 

Sugars. —A lengthy report, with a review of literature, was pre¬ 
sented on this subject by B. B. Ross. Numerous changes in the official 
methods were recommended and adopted. The methods, as finally 
amended, were made provisional for the coming year. 

Fermented liquors.— C. A. Crampton reported the work of the 
year on fermented liquors. Various changes in methods (the most 
important being the substitution of weighed for measured portions of 
liquor) were suggested and adopted. The emended methods were 
made provisional instead of official for the coming year. 

On invitation of the Association, Assistant Secretary Wiliits of the 
XT. S. Department of Agriculture, delivered a short address. 

Officers for the ensuing year were chosen as follows: President H. 
M, Babcock, vice president E. B. Voorhees, secretary H. W. Wiley, 
executive committee B. W. Kilgore and E. H. Farrington. 

Reporters on methods of analysis and committees appointed by the 
president are as follows: Reporter on phosphoric acid R. Do Roodc, 
potash N. Robinson, nitrogen 0. L. Parsons, soils and ash E. W. Hilgard, 
dairy products A. L. Winton, foods and feeding stuffs low in fiber F. W. 
Woll, foods and feeding stuffs high in fiber G. L. Teller, fermented 
liquors C. A. Crampton, and sugar G. L. Spencer; committee on World’s 
Fair Auxiliary Congress, S. M. Babcock, H. W. Wiley, M. A. Scovell, 
H. A. Huston, and L. A. Voorhees; committee on abstracts W. Frear, 
A. L. Winton, E. W. Allen, B. B. Ross, and F. W. Woll. 

The place of next meeting is to be determined by the executive com¬ 
mittee. 
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METEOROLOGY. 

Meteorological observations at Maine Station, M. C. Fernald 

{Maine Sta . Report for 1891 , pp. 155-158,165-174 ).—Observations with 
hygrometers, soil thermometers, terrestrial and solar radiation ther¬ 
mometers, and on the amount of sunshine, velocity of the wind, and 
rainfall are summarized for each month from April to October 1889-’91, 
inclusive, together with a daily record of the observations for Septem¬ 
ber, 1891. 

Observations with hygrometers . 

It appears from observations covering the period of growth of three years that the 
excess of moisture in forest above that of open field in the morning amounts to but 
5 per cent, while in the middle of the day it rises to 15 per cent, and at nightfall 
drops down to 10 per cent, and that the mean excess for the day is 10 per cent. In a 
very dense forest the percentage of excess would undoubtedly rise much higher. 
The presence of patches of forest in any region exerts a marked influence on the 
hygroscopic condition of the atmosphere, and this condition in turn is an impor¬ 
tant factor in the growth of vegetation. 

The average excess of solar intensity above that given by the max¬ 
imum thermometer was 58.36°. During the seasons of 1890 and 1891 
the average number of hours of bright sunshine per day was 6.3. The 
average velocity of the wind in 1889 was S.02 miles per hour; in 1890, 
8.34; in 1891, 7.79. The total rainfall in 1889 was 18.85 inches; in 1890, 
32.52 inches; in 1891, 23.07 inches. 

Meteorological summary for June, O. D. Warner [Massachusetts 
Hatch Sta . Meteorological Bill Fo. 42, June , 1892, pp. 4 ),—A daily and 
monthly summary of. observations for June at the meteorological 
observatory of the station. 

Meteorological summary for North Carolina, April, 1892, H. B. 

Battle and 0. F. Von Herrmann [North Carolina Sta . Bui Fo. 86a, 
May 30,1892 , pp. 16 ).—Notes on the weather, monthly summary, and 
tabnlated records of meteorological observations by the North Carolina 
weather service cooperating with the United States Weather Bureau. 
The bulletin is illustrated with maps showing the Isothermal lines and 
the total precipitation at the stations in different parts of the State. 
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SOILS. 

W. H. Bkal, Editor. 

Alkali lands, irrigation, and drainage in their mutual relations, 

E. W. Hilgard (Galifornia Sta. Report for 1890, Appendix, pp. 09 ).— 
This is a “revised reprint [the first edition being issued in 188<>] from the 
reports of the College of Agriculture and experiment station and from 
the report of the Tenth United States Census, with an abstract of the 
Government report on the alkali lands of India,” with such changes 
and additions as the progress of the inquiry warrants. The whole has 
been rearranged in systematic order for convenience of reference. The 
subjects treated are, the source and composition of alkali and its effect 
on soils and plants; reclamation of alkali lands; composition of hike, 
river, and artesian waters of California, and their quality for irrigation; 
and irrigation and alkali in India. 

The publications containing matter included in this report which 
have been abstracted by this Office are Bulletins Nos. 82 and s:>, and 
the Annual Report of the station for 1890 (E. 8. R., vol. x, pp. 10,180, 
and in, p. 590). 

The suggestion made [hy the author] twelve years ago, that gypsum would prove 
an efficacious neutralizer of “black alkali,” lias led to sncli satisfactory results and 
lias given rise to so lively a search for a supply of that material that it can now be 
obtained almost anywhere in the State at rates which the farmer can afford. x k * 
In districts afflicted with carbonate of soda in the soil it has been found in 
numerous cases that the simple use of gypsum conjointly with summer tillage to 
keep the soil loose, has sufficed to enable land that never before produce,d anything 
of value to bear abundant crops. But the failure to secure a similar result in the 
neighboring fields, at times, has caused unnecessary discussions as to the utility of 
gypsum. It should he remembered that where the amount of soluble salts present 
in the soil iB very large, gypsum may mitigate but can not altogether relieve the 
trouble; its action must be supplemented by other means calculated to remove the 
soluble salts from the soil. In case carbonate of soda should not be present gypsum 
will effect no improvements at all. * * * 

It is of the utmost importance that the “black” part of the alkali—the salsoda— 
be gotten rid of in every case, and this can be done by giving the soil a dressing of 
gypsum. It keeps the humus from being dissolved and washed away, and above 
all it converts the “black” alkali into “white;” that is, the carbonate of soda will 
have been turned into sulphate of soda or Glauber’s salt, which is one of the chief 
ingredients of all alkali, and is quite bland and harmless as compared with the cor¬ 
rosive salsoda. * * * In thousands of cases this change, with thorough tillage, 
is all that is needful to do away with all damage from, alkali. * * x 

There is one virtue possessed by gypsum that has not yet been alluded to: It is 
that when (as is frequently the case) the alkali contains alkaline phosphates in solu¬ 
tion these phosphates are fixed and retained in the soil, whereas otherwise ©very 
rain and every irrigation washes them out more or less. The same advantage is 
secured as already stated in respect to the humus dissolved by the carbonate of soda. 
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Some effects produced by rolling spring-plowed land, F. H. 

King ( Wisconsin Sta. Report for 1891, j op. 91-99). 

Synopsis. —Approximately 1 acre of a. clay loam soil underlaid at a depth of about 4 
feet with a nearly pure sand, was plowed and harrowed April 28, anddividedinto 
two equal parts, on one of which oats were drilled and on the other barley. 
At the same time tw T o thirds of each plat was relied with a 1,410-pound iron 
roller and one half of each rolled strip was then lightly harrowed. The results 
were as follows: (1) The germination of both oats and barley was decreased and 
that of oats retarded; (2) the yield of oats (grain) was practically the same 
under the three treatments, hut the yield of straw and dry matter was greater 
on the rolled strips; (3) examinations of the soil at time of seeding and after 
harvest indicated little difference in the water content of the different strips. 

This is a continuation of work begun in 1880, which has been reported 
in the Annual Eeports of the station for 1889, p. 189, and 1890, p. 120 
(E. S. K., yoL ii, pp. 432 and 442), and includes observations on the 
influence of rolling (1) on germinaLion of oats and barley, (2) on the 
yield of oats and barley, and (3) on the water content of the soil. 

Influence of rolling on the germination of oats and barley (pp. 92-94).— 
The results of examinations of the oats and barley ten and fourteen 
days after seeding (in drills) are given in tables. 

From the facts [presented] we may safely conclude that rolling both oats and bar¬ 
ley after seeding with the drill had the effect of decreasing the amount of germina¬ 
tion and of retarding it with the oats. * * * 

The data are insufficient to justify a positive assertion as to just wTiy the rolling 
diminished the germination, but I believe it is due largely to insufficient aeration of 
the soil. The fact that there was decidedly better germination on the rolled ground 
■which was harrowed seems to indicate that the difference was not due to too deep 
covering directly. 

Influence of rolling on the yield of oats and barley (pp. 94-97).—The 
yield of oats and straw per acre and the per cent of dry matter are 
tabulated for the rolled and unrolled plats. The average results were 
as follows: 



Unrolled. 

Rolled. 

Boiled and 
harrowed. 

Grain bushels per acre.... 

73.2 

74.3 

73.76 
4,011 
46.47 

Straw, pounds per acre........ 

3,645 
43.72 

3,734 

Dry matter, per cent.. 

46.20 




This table shows very clearly that the yield of oats per acre is practically the 
same on the soil having the three kinds of treatment. It is not so, however, with 
the yield of straw per acre, neither is it with the per cent, of dry matter, for in both 
of these cases, the oats were not only nearer ripe on the two rolled strips, but the 
weight of dry matter in the straw was also greater. 

An accident impaired the results with barley, but it appeared that 
rolling alone tended to retard growth and diminished the yield of dry 
matter, while harrowing after rolling produced a larger yield per acre 
than was produced on the unrolled plats. 

Water content of rolled and unrolled soils (pp. 98,99).—Samples of the 
soil taken at the time of seeding showed very little difference in the 
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water content of the different plats. After harvesting the grain sam¬ 
ples were again taken at depths of 1 to 4 feet and the moisture deter¬ 
mined. The averages for the 4 feet were as follows: 



Water 
in oat. 
ground. 

Water in 
barley 
ground. 

Rolled aiul harrowed ....-.*. 

Per cent. 
11.89 

Per cent. 
14.52 

Rolled. 

11.20 

14.30 

Unrolled.... 

12.53 

14.75 



The table shows that while the drilled and rolled ground in both cases contained 
less water at the end of the growing season than the simply drilled ground did, yet 
the difference is too small to suggest that the influence of rolling upon the rate of 
evaporation from the soil persists throughout the growing season. " * ^ The 

larger per cent of water left in the barley ground is due partly to the earlier cutting 
of that grain, partly to the smaller amount of dry matter produced per acre, and 
partly to the fact that less water is required lor a pound of dry matter. 

Investigations relating to soil moisture, F. H. King ( Wisconsin 
Sta. Report for 1891, pp. 100-134, fic/s. 2). 

Synopsis .—The following subjects are treated: (1) Influence of spring plowing in 
checking the evaporation of soil water; (2) early tillage to prevent formation of 
clods; (3) rise of water in natural field soil from below a depth of 5 feet; (4) 
influence of surface tillage upon the rate of evaporation; (5) influence of farm¬ 
yard manure on the movement and amount of water in the soil; (6) manured and 
unmanured com ground; (7) influence of fallowing ground on the water content 
of the soil; (8) the amount of water required to produce a pound of barley, oats, 
and corn in Wisconsin; and (9) the vertical extent of root-feeding. 

Accounts of similar work are given in the Animal Reports of the sta¬ 
tion for 1889 and 1890 (E. S. R., vol. II, pp. 432 and 442). 

Influence of spring plotting in checking the evaporation of soil water 
(pp. 100-103).—On April 28 a piece of land which had previously been in 
corn was plowed and seeded to oats. On April 29 and May 6 samples 
of soil were taken in foot sections down to a depth of 4 feet. Determina¬ 
tions of the wafer content in these samples showed little change between 
these dates. The water content in parallel plats of unplowed soil 
was also determined May 6. The tabulated results show “that the un- 
plowed land contained in the upper 4 feet 9.18 pounds less water than 
the unfilowed ground on May 6, an equivalent of 1.75 inches of rainfall.” 
Soils from three other localities on plowed (in two cases fall-plowed) and 
unplowed land were also examined. “These three cases also [show] 
that more water has been evaporated from the nnplowed than from the 
plowed ground, and this too when two of the cases cited were fall plow¬ 
ing. The surface foot in each of these cases is decidedly dryer on the 
unplowed ground, the difference amounting to 2.7 pounds per square 
foot.” 

Uarly tillage to prevent the formation of clods (p. 103).—Of 2 par¬ 
allel plats, 1 plowed April 28 was left in excellent tilth, while the 
other, left eight days longer, became exceedingly cloddy and required 
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repeated harrowing and rolling to bring it into a condition of tilth 
approximating that of the other plat. 

“Not only did the delay in plowing increase fourfold the labor of 
fitting the ground, but it at the same time resulted in an unnecessary 
waste of water, which was really large and greatly needed/ 7 
Rise of water in natural field soil from below a depth of 5 feet (pp. 104, 
105). 


On May 14 a piece of fallow ground 7 feet square, kept entirely free from weeds, 
was covered so as to exclude all rain and sunshine from it, hut so as to permit a free 
circulation of air over tlie surface. The water content of the soil was determined 
at the same time to a depth of 5 feet, which, when expressed in pounds per cubic 
foot, was as given below: 


Water per cubic foot. 


First foot.. 
Second foot. 
Third foot. 
Fourth foot 
Fifth foot.. 


Pounds. 

. 7.99 
. 7.30 
. 14.86 
. 18.47 
. 8.82 


On July 17 and September 30 samples of soil w ere again taken to a depth of 7 
feet and the amount of w'ater per cubic foot is given below: 


Amount of water per cubic foot of soil. 


Date. 

First 

foot. 

Second 

foot. 

Third 

foot. 

Fourth 

foot. 

Fifth 

foot. 

Sixth 

foot. 

Seventh 

foot. 

July 17. 

September 30. 

Loss. 

Pounds. 
9.03 
6.05 

Pounds. 
14.63 
14.50 

Pounds. 
14 37 
11.90 

Pounds. 
13.26 
11.86 

Pounds. 
8.52 
6.30 

Pounds. 
9.87 
3. 51 

Pounds. 
ID. 79 
15.55 

2.98 

0.13 

2.47 

1.40 j 2.22 ! 

6.36 

4.24 


In another locality, where samples were taken July 25 and again October 2, but 
which was wholly unsheltered and fallow, the results were as here given: 


Date. 

First | 
foot. 

Second 

foot. 

Third 

toot. 

Fourth 

foot. 

Fifth 

foot 

Sixth 

foot. 

Seventh 

foot. 

Jiil y 25___ _........... 

Pounds. 

10.44 

9.49 

Pounds. 
16.91 
16 27 

Pounds. 
14.81 
14.41 

Povn ds. 
10. 38 
6.99 

Pounds 

7. 82 
7.74 

Pounds. 
13, 06 
7, 85 

Pounds. 
22.29 
19.35 

October2 .. 

TiOftsi ._ _. 

0.95 

0. 64 

0.40 

3.39 

0. 08 

0. 81 

2.94 



Tt will bo seen from these results that in both cases the sixth and seventh foot had 
lost quite large amounts of water. Standing water in the ground occurred at about 
7.6 feet below the surface when the first set of samples w r ere taken and at about 8.4 
feet when the last samples w T ere taken, in both localities. Unless it shall be shown 
by future study that these soils became dryer by a downward movement of the 
capillary water or by internal evaporation, what evidence we have goes to show 
that subsoils 6 and 7 feet below the surface may contribute large amounts of water, 
with the minerals they hold in solution, for the use of vegetation at the surface. It 
should be observed, in connection with the last locality cited, that a rainfall of 10.84 
pounds per square foot had occurred without percolation, as ordinarily understood, 
during the interval in question, which probably accounts for the apparent smaller 
evaporation. In both localities the surface soil was a sandy clay loam running 
into a nearly pure sand at 4 feet below the surface. 
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Influence of mrface tillage upon the rate of evaporation (pp. 105-111).— 
For studying this question five strips of land, 12 by 130 feet, were 
plowed and harrowed in the spring. Alternate plats were rolled May 
14 and not disturbed afterwards, except to remove the weeds. “The 
other strips were cultivated frequently, to a depth of about 3 inches, 
until July 13. All the strips were fallow, and the soil was a sandy clay 
loam, underlaid at 4 feet with a rather coarse and nearly pure sand. 
Standing water occurred in the ground at a depth varying from about 
6.5 feet to 7 feet below the surface on May 29, and had fallen not far 
from 0.5 of a foot on July 17.” 

Examinations of samples of soil taken at depths of from 1 to 6 feet 
on two of the inside plats showed the following losses of water: 


Date. 

From 

cultivated 

ground. 

From un¬ 
cultivated 
ground. 

"M"ny 29 to .Tiitia 9........ ... 

Pounds. 

— 9.49 

— 0 74 

— 2.31 
—20. 03 

Pounds. 
—12.25 
4- 0.06 
— 2.57 
—24.83 

June 9 to June 17... 

J une 17 to June 20....... 

June 20 to July 17. 

Total losses..... 

32 57 

39.59 



It is thus shown that during forty-nine days the uncultivated ground dried 7.02 
pounds more than the cultivated ground. * * * If we assume that at first 

the water content in the two cases was equal, and this may be done without vio¬ 
lence, for theoretically the cultivated ground should have been drier because it is 
farther from the water table, we find that during sixty-four days for each column of 
soil 1 square foot in section and 6 feet long, the uncultivated ground had dried 8.84 
pounds more than the cultivated. 

Computing from the observed losses the mean daily rate of evaporation per 
square foot from the surfaces in the two conditions, we get for cultivated ground 
665 x>ounds per square foot and for uncultivated ground 808 pounds per square foot, 
and this is the amount of water over and above that which may have been brought 
into the upper 6 feet of soil from below by capillary action. 

Influence of farmyard manure on the movement and amount of water 
in the soil (pp. 111-116).—The results are tabulated for observations 
of the water content at depths of from 1 to 6 feet on 4 plats, 2 of 
which received a heavy dressing of coarse horse manure, one green cow 
manure, and two remained unmanured. From the results obtained 
July 22 on the unmanured plat and that receiving horse manure, it 
appears “ that while the aggregate amount of water in the plats which 
are manured and unmanured is practically the same, the distribution 
of it in the ground is markedly different in the two cases ; for while 
the upper 3 feet of the manured ground contain an average of 1.09 
pounds more water per cubic foot, the lower 3 feet contain 1.26 pounds 
less than the unmanured ground.” 

Examinations made July 27 on the unmanured plat and that receiv¬ 
ing cow manure showed “ that in every case except one, and that the 
sixth foot, the unmanured ground is dryer than the manured.” 
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On this date we find not simply a difference in the distribution of water in the 
upper 6 feet, but a difference iu the total quantity ah well, the mean difference in the 
total amount of water being 4.5 pounds per each column 6 feet long and 1 foot square. 
It will be observed, however, that while the lower 3 feet of the unmanured ground 
are dryer than those of the manured, contrary to what was observed before, still the 
difference is decidedly less than between the upper 3 feet, the difference in the two 
cases being, upper 3 feet 2.91 pounds, lower 3 feet 1.57 pounds. 

Manured and unmanured corn ground (pp. 117-120).—Samples of soil 
extending to tlie water table were taken on 2 manured plats and on 
an intermediate unmanured plat immediately after corn bad been 
harvested, September 19. The absolute difference in the amount of 
water in a column of the soil 1 foot square under the two conditions 
was as follows: 



Unmanured. 

Manured. 

Differ¬ 

ence. 

Dry soil. 

Water. 

Dry soil. 

Water. 

Surface to 2 feet. 

Lbs. 
146.59 
185.85 
106.00 

Lbs. 

19.1 

33.6 

18.7 

Lbs. 
146.59 
185.85 
106.00 

Lbs. 

18.16 
31.65 
17.74 

Lbs. 

0. 94 
1.95 
0.96 

2 feet to 4 feet... 

4 feet to 5 feet. 

’Sums .._ _ _....*_ 

71.4 

67.55 

3. 85 





The table shows that the unmanured soil contained 3.85 pounds more 
of water than the manured soil, but it appears from other tabulated 
data given that the amount of water required for the increased yield of 
corn on the manured soil as computed from the difference in the amount 
of dry matter produced (301.49 pounds of water per pound of dry matter) 
corresponds to 7.92 pounds of water per column of soil 1 foot square 
and 5 feet deep, leaving a difference of 4.07 pounds which is not ac¬ 
counted for. 

Now, if the excess of water demanded by tbe manured ground was obtained 
through a diminished surface evaporation simply, then the observed differences on 
the fallow plats at the close of the growing season should he found approximately 
equal to the amount demanded. The observed amount was 4.5 pounds per square 
foot, while the amount demanded was 7.92 pounds, a quantity nearly twice as great, 
and too large to be attributed to errors of observation. Unless, therefore, it is true 
that water is used by corn with much greater efficiency on manured ground, it fol¬ 
lows that the manure has effected the drawing of water from greater depths by the 
corn, and if this was not done by forcing the roots to penetrate the soil more deeply, 
the rise of water must have been a third case of translocation. 

While, therefore, the case stands confessedly as one lacking complete demonstra¬ 
tion, the evidence in favor of the view that farmyard manure increases the capil¬ 
lary flow of water toward the surface, and thus supplies to crops both water and 
minerals held in solution by it which would otherwise be unavailable, is both cumu¬ 
lative and thus far positive. 

Influence of f alio icing ground on the water content (pp. 121-123).—Of 
the 3 plats used in this experiment, 2 had produced a crop of corn 
in 1890 while the third had remained fallow. In 1891 one half of 
each plat was seeded to oats and the other half to barley. In the spring 
of 1891 and at the time of harvesting the oats and barley, thirty-six 
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samples of soil were taken to depths of 4 feet and their water content 
determined, with the following results: 


Table showing mean dry weight of soil per cubic foot and of wafer per cubic foot in fallow 
and not fallow ground in spring and at harvest. 


Depth of sample. J 

Mean 

dry 

weight 
of soil 
per cu¬ 
bic foot. 

In spring. 

At harvest. 

Plats 1 and 3, 
fallow. 

Plat 2, not fal¬ 
low. 

Oats. 

Parley. 

Fallow. 

Not 

fallow. 

Fallow. 

Not 

fallow. 

. 

1 foot. 

Lis. 
77.25 
79.79 
94.13 
98.07 

Per et. 
19.43 

20.55 

18.56 
17.78 

Lbs. 
15.01 
16.40 
17.47 
17.44 

Per et 
16.61 
17.76 
16.09 
15.11 

Lbs. j 
12.83 
14.17 
15.15 i 
14.82 

Lbs. 
6.03 
9.65 
9.54 
8.93 

Lbs. 
3.74 
4.45 
9.30 
8.43 

Lbs. 

9.06 
11.90 
12.48 
14.07 

Lbs. 

7.08 
10.10 
30.60 
13.52 

2 feet. 

8 feet. 

4 feet. 

SJtima .. 



66.32 


56.97 

34.13 

25.92 

47.51 

39.30 






It will be seen from this table that the difference in the amount of water in the 
soil at harvest is only 1.14 pounds less than it was in the spring, and yet the amount 
of dry matter produced on the fallow ground was greater than that produced on the 
not fallow ground, so that other things being equal the fallow ground ought to have 
been found the dryer at harvest by the difference in the amount of water required 
by the crops in the two cases. If the consumption of water was proportional to the 
amount of dry matter produced and at the observed rate, the oat ground 'which had 
been fallow should have dried 3.09 pounds more than that not fallow, but it did 
dry only 1.14 pounds more, and this shows an advantage of 1.95 pounds of water 
for each column of soill square foot in section and 4 feet long in favor of the fal¬ 
low ground. In the case of the barley the fallow ground should have dried 13.08 
pounds more than that not fallow, hut like the oat ground it did dry only 1.14 
pounds more, so that there is an apparent advantage of 11.94 pounds of water per 
square foot extending to a depth of 4 feet. 

Examinations of the soil before the experiment began show that 
while there is a slight natural tendency of plat 2 to be dryer than plats 
1 and 3 the difference is not sufficient to account for that observed as 
an effect of fallowing. 

The amount of water required to produce a pound of barley , oats, or 
corn in Wisconsin (pp. 124-131).—This included (1) observations on 
plants growing in barrels, and (2) on plants growing under natural con¬ 
ditions in the field. 

[In the first case] the aim has been to make the conditions as nearly as possible 
those which exist in actual field culture, and to do this the barley, oats, and corn 
were grown in 50-gallon barrels standing with their tops fiush with the top of 
the ground, in pits sunk in fields of the respective grains. The barrels were filled 
with soil taken from the place and in each case the experiment was in duplicate. In 
all cases the barrels received tbe natural rainfall and in addition watering was 
resorted to from time to time as the cases required, an effort being made to maintain 
the barrels at nearly constant weights. No effort was made to check surface evap¬ 
oration from the soil, hut the barrels being painted and standing in the ground the 
loss of water through the side was certainly not large. With the oats and barley 
the surface soil was not disturbed after the seeding, hut in case of the corn the 
ground was frequently stirred to correspond with the field cultivation* 

[A summary of the observations is given in the following table:] 
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Table showing the amount of water required for a pound of dry matter in oats, barley , or 

corn in Wisconsin . 



Water 

used. 

! Dry 
matter 
produced. 

! 

Water per pound of 
dry matter. 

Comput¬ 
ed yield 
per acre. 

Computed amount 
of water. 


1 

2 

1 

2 

1 

2 

’ 

Pounds. 
158. 30 
141.03 
224.25 
220.70 
300.45 
298.65 

Pounds, 
0, 3966 
0. 3488 
0.4405 
0. 4471 
1. 0152 
0.9727 

Pounds. 
399.14 
404.33 
509.31 
493.63 
295.95 
307.03 

Mean. 
j 401.74^ 

|501.47 J 
j 301.49 j; 

Pounds . 



barley. 

7, 441 

1,494.67 

13 19 

Oats. 

8, 861 

2,221 76 

19. 60 

Com. 

19,845 

2,991.53 

26.89 


In the cases of barley and oats, so far as could be observed the stand of grain on 
the ground in the barrels and the growth of it throughout the season were perfectly 
normal, but the yield of dry matter per acre in the held in which the barrels stood 
was 6,083 pounds of oats and 4,157 pounds of barley per acre as the average deduced 
from plats 1,2, and 3, between which the barrels stood and with the soil of which they 
were filled, while the yield from the barrels was at the rate of 8,861 pounds of oats 
and 7,441 pounds of barley per acre, as given in the table. 

In the case of the corn the conditions and the growth as well were quite different 
in the barrels from what they were in the field in which they stood. Each barrel 
matured four stalks of corn on an area of 2.1817 square feet, but in the field there 
were fonr stalks to each square feet, which is more than four times the area. This 
being true, the amount of evaporation from the ground itself as compared with that 
which took place through the growing corn must have been relatively larger in tlie 
field than in the barrels, and this must tend to make the amount of water required 
for a pound of dry matter, as indicated by the experiment, too low for the conditions 
in the field. 

Although the growth of the corn was cheeked hy a deficiency of 
water in the lower soil of the barrel, the actual yield of dry matter per 
acre was 19,845 pounds, while that of the surrounding* field was 8,190.5 
l>ounds. 

[In field observations made] in 1890 and again in 1891 the water content of soil 
upon which corn was grown was determined at tlie time of planting and again when 
the corn was cut, to ascertain the amount of water required for a pound of dry mat¬ 
ter as indicated by the diminished soil moisture and the rains which fell between the 
planting and harvesting of tlie corn. 

The changes of water content, rainfall, and yield of dry matter are 
given for 6 plats, 14 by 48 feet, on which Litcli dent corn was grown 
in 1890. 

Were it admissible to assume that the percolation of rain water below the surface 
4 feet had been exactly equaled by the capillary rise of water into them from below, 
it would follow from the observed losses of water and yields of dry matter per square 
foot, that the amounts of water required for a pound of corn were 413.7 pounds for 
plat 2 and 414.2 pounds for plat 4. 

The result of a similar study with the same variety of corn in 1891 gave in one 
case 309 pounds of water for 1 pound of dry matter on ground which was manured, 
and 333 pounds on ground not manured. The amount of percolation during the 
growing season in 1890 was certainly greater than during 1891, and this may or may 
not he an explanation of the difference in the amounts of water required for a pound 
of dry matter in the two seasons. 
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Ill tlie case of tlio oats grown in the field the amount of water required for a pound 
of dry mutter on ground which the year before had been fallow was 519 pounds, and 
on ground which had not been fallow it was 534 pounds. 

Again, the barley of the field showed only 1 pound of dry matter for 537 pounds of 
water lost from the soil on the ground which had heon fallow, and 719 pounds on 
the ground which had not been fallow. All these statements are made on the 
assumption that there had been no percolation deeper than *4 feet and no addition 
of water to the upper 4 feet by capillary action from below, neither of which condi¬ 
tions is likely to have been true. The facts which have been given regarding the 
rise of water in natural field soils make it appear quite probable that the rise of 
water into the upper 4 feet from below by capillarity really exceeded the total per¬ 
colation during the growing season in all the field cases cited, unless possibly the two 
for 1890 should be excepted. 

If we count the rainfall during the growing season and the difference between 
the amounts of water in the soil at the time of planting and at harvest, in the several 
field cases, as the amounts used by the crops, including surface evaporation, and 
then compare these amounts per square foot with those added to the several barrels, 
we shall get the results given below: 

Founds of water consumed pel' square foot 


Oats in barrels. 

Oats in 

No, 1. 

No. 2. 

Fallow, 1890. 

Not fallow. 

101.16 lbs. 

102.79 lbs. 

73.55 lbs. 

72.41 lbs. 

Earley in barrels. 

Barley in Held. 

No.l. 

No. 2. 

| Fallow, 1890. 

Not fallow. 

77.71 lbs. 

80 51 lbs. 

59 22 lbs. 

68.08 lbs. 

Corn in barrels. 

Corn in field. 

No.l. 

No. 2. 

Manured. 

Unnmnurod. 

130.89 lbs. 

137.71 lbs. 

65.24 lbs. 

62.35 lbs. 


Moau dillViHMice. 

tis. m lbs. 

Mean dlffrreuco. 

20.18 lbs. 

Mean <U Horn ice, 

tU. 50 lbs. 


From these figures it appears that while more water was consumed in the field per 
pound of dry matter produced than in the barrels, the amount of water used per 
square foot in the barrels was much greater than the measured losses in the field; 
and these facts are suggestive, though of course not at all demonstrative, that when 
a sufficient quantity of water is at all times maintained its effectiveness is increased, 
and that this is one reason, and possibly the chief one, why, the yield per acre being 
greater, the number of pounds required for a pound of dry matter in the barrels 
has in every case been smaller than that indicated in the field. 

Vertical extent of root feeding (pp. 131-1 ,°4).—Under this head are 
recorded the results of observations in 18S9 and 1890 on the extent to 
•which corn roots may feed on the soil water, as measured by the change 
of level of standing water in the soil under fallow ground and that 
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on which corn was growing. From the facts presented u it maybe 
regarded safe to conclude that under the conditions ot* good cultivation 
corn may draw in considerable quantities upon soil water existing at 
depths greater than 7 feet below the surface.” 

Soil temperature and terrestrial radiation, M. 0. Fernald (Maine 
Sta. Report for 1891, pp. 158-165). 

The periods coveted "by the experiment wot© from May 1 to November 1,1889; 
from April 1 to November 1, 1890; and from April 1 to November 1, 1891, with ther¬ 
mometers placed in the soil [in an open field] to depths of 1, 3, 6, 9, 12, 24-, and 36 
inches. * * * 

The mean daily range at the depth of 1 inch during the period of observations was 
5.55°; at the depth of 3 inches, 4.77°; at the depth of 6 inches, 2°; at the depth of 
9 inches, 1.09°; and below 12 inches very slight. * * * 

Comparing soil temperatures with air temperatures during the three seasons, the 
following mean results appear: At the depth of 1 inch the temperature of the soil 
was lower than that of the air by 2.16°, at the depth of 3 inches by 1.89°, 6 inches 
by 3.08°, 9 inches by 3.83°, 12 inches by 4.06°, 24 inches by 5.80°, and at the depth 
of 36 inches by 7.11°. 

The mean terrestrial radiation for the three seasons was 6.98° and 
the greatest range 19.5°. 

The air and the soil in their relations to agriculture, H. O. 

White (Georgia Sta. Special Bui. IsTo. 17 J, July, 1892,pp. 199-211).— 
A brief popular discussion of this subject is given, together with tab¬ 
ulated statements of the fertilizing constituents removed from the 
soil in various farm crops and the analysis of the soil from the station 
farm. 


FERTILIZERS. 

W. H. Beal, Editor . 

Effect of different forms and mixtures of fertilizers, W. Ealen- 

tine (Maine Sta. Report for 1891, pp. 123-114). 

Synopsis .—A continuation of experiments begun in 1886 on 36 twentieth-acre plats 
to compare (1) different forms of jjhosphoric acid (in dissolved honeblaek, fine 
ground bone, and South Carolina rock), (2) commercial fertilizers with stable 
manure, (3) partial with complete fertilizers, and (4) the effect of different quan¬ 
tities of fertilizers; together with tests made in 1890 and 1891 of (1) the value 
of peas preceding grain and (2) the relative ability of different crops to obtain 
phosphoric acid from crude phosphates. 

Previous experiments in this line have been reported in the Annual 
Reports of the station for 1888 and 1890 (E. S. BuL No. 2, partu, p. 48, 
and E. S. R., vol. nr, p. 392), where details regarding the soils and 
fertilizers used, and the methods of their application may be found. 

Comparative effect of different forms of phosphoric add (pp. 126-131).— 
The results with oats in 1891, and with oats, hay crops, and peas in 
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preceding’ years are tabulated. The total yield per acre during the 
six years -was as follows: 


Crop. 

No manure. 

Dissolved 

boneblaek 

mixture. 

Ground- 

bone 

mixture. 

Ground 
South Caro¬ 
lina rock 
mixture. 

Oats (three seasons) . 

Peas {one season). 

Hay (one season).. 

.bushels.. 

.bushels 

121.3 
12 3 
‘2, 506 

lG0.fi 
15 
*2,434 

151 

15.7 

2,800 

140. 1 
14.3 
2,500 


These results may be summarized as follows: 

“(1) On sod land all of the phosphates used in the experiment have 
been effective; (2) with oats dissolved boneblack has produced on the 
average the largest crop; (3) with peas and hay there has been but 
little difference in the effectiveness of the three phosphates used.” 

Partial vs. complete fertilizers (pp. 131-135).—Dissolved boneblack 
alone, and mixtures of dissolved boneblack and muriate of potash, 
muriate of potash and sulphate of ammonia, and dissolved boneblack, 
muriate of potash, and sulphate of ammonia were each applied on tripli¬ 
cate plats and compared with no manure on C plats. The results with 
oats in 1891 and with oats, hay crops, and peas in preceding years are 
tabulated. The total yields per acre during six years are given in the 
following table: 


Crop. 

Nu manure. 

Muriate of 
potash and 
sulphate of 
ammonia. 

Dissolved 

boneblack. 

Dissolved 
boneblack 
and muriate 
of potash 

Dissolved 
boneblack, 
muriate of 
potash, and 
sulphate of 
ammonia. 

Oats (three seasons). 

Peas {one season). 

Hay (one season). 

-bushels.. 

-bushels.. 

119.5 
15.5 
2,100 

140.0 
12 7 
2,330 

124.5 

34.2 

2,160 

120.8 
10.0 
2,000 

306.5 

15.1 

2,434 


The results show that as regards the oats and hay crop the largest 
yields have invariably been produced by the complete fertilizer. They 
also add weight to the prevailing idea that on ordinary soils peas do 
not require nitrogenous manures. 

a The experiment brings out strongly the facts that (1) for the soil on 
which it was conducted phosphoric acid and nitrogen are of value as 
manures; (2) phosphoric acid and potash are the most important fer¬ 
tilizing elements for peas.” 

Comparative effect of different amounts of fertilizers (pp. 135-137).— 
Mixtures of dissolved boneblack, muriate of potash, and sulphate 
of ammonia were applied on triplicate plats seeded to oats, 0 plats 
remaining nnmanured. The ingredients in the different mixtures 
varied as follows: 
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Mixture. 

Dissolved 
boneblack 
per acre. 

Muriate of 
potash per 
acre. 

Sulphate of 
ammonia 
per acre. 

1 

Xo, 1... 

Founds. 

200 

noo 

400 

Pounds. 

50 

100 

150 

Pounds. 

00 

120 

ISO 

Xo. *2. 




The results for 1801, us well as for similar experiments in previous 
years, are tabulated in full. A summary of the financial results dur¬ 
ing six years are given in the following table: 



Xo manure. 

Mixture j 
Xo. 1. 

Mixture 
Xo. 2. ! 

Mixture 
Xo. 3. 

Total value of crops... 

$80.14 

$93. 25 
15. 60 

$S9.04 
27.60 

$99.27 
39.60 

Value of fertilizers...-.. 




“From the investigation this conclusion can be safely drawn: Com¬ 
mercial fertilizers applied at the rate of 300 to 500 pounds per acre are 
more likely to pay for themselves in increased crop produced than larger 
quantities.” 

Systems of manuring—stable manure vs. commercial fertilizers (pp. 
138-140).—This is a repetition of the experiments of 1890 on 4 two-and- 
one-half-acre plats with stable manure 16f cords per acre, and mixtures 
of untreated South Carolina rock 1,000 pounds and acid South Caro¬ 
lina rock 500 pounds, respectively, with nitrate of soda 66 pounds, sul¬ 
phate of ammonia 16 pounds, and muriate of potash 100 pounds, oats 
and clover being substituted for barley and peas of the previous 
experiment. The results with oats are tabulated. The order of 
effectiveness of the different fertilizers on oats in 1891 was the same as 
on barley in 1890, viz, acid South Carolina rock mixture, stable manure, 
and crude South Carolina rock mixture. 

Peas as a crop to precede grain (pp. 140,141).—In the above experi¬ 
ment the oats Avere seeded on the plats on which peas had been grown 
and harvested the previous year. No increase of yield on these plats 
over those which had previously been in barley was observed. 

The relative ability of different crops to obtain phosphoric acid from 
crude phosphates (pp. 142-144).—This experiment was carried out on the 
slaty gravel soil of a farm at East Sangerville, Maine, and was a 
repetition of similar experiments conducted at the same place in 1890. 

A field of 3 acres was divided into three parts, each containing just 
an acre. To the first acre there was applied 500 pounds of dissolved 
boneblack and 100 pounds of nitrate of soda, to the second 1,000 
pounds of raw South Carolina rock and 100 pounds of nitrate of soda, 
and to the third 500 pounds of a Caribbean Sea guano and 100 pounds 
of nitrate of soda. Each acre Avas then divided into 20 plats 1 rod 
wide and 8 rods long, and duplicate plats were planted -with clover, 
oats, peas, turnips, wheat, barley, corn, beans, and potatoes. Drouth 
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tind insects seriously affected the crops, “but an examination of tlie 
[tabulated] yields shows that the dissolved boneblack lias given with 
the majority of them the largest return and the Caribbean Sea guano 
the least. With peas and turnips South Carolina rock seems to have 
been more effective than dissolved bonebiaek.” 

Spring vs. fall manuring, W. Balentine (Maine Sta. Report for 
1891, p. 146). —The yield per acre of oats on 2 plats, 1 of which was 
manured in the fall of 1890 at the rate of 5 cords of manure per acre 
and the other at the same rate in the spring of 1891, are given in a 
table. Spring manuring gave the largest yield of grain and tall 
manuring the largest yield of straw. 

Cooperative experiments with fertilizers, W. Balentine (Maine 
Sta. Report for 1891 , pp. 146-153).— -Notes and tabulated data are 
given for experiments with fertilizers furnished by the station, on five 
farms in different parts of the State. Dissolved boneblaek 500 pounds 
per acre, muriate of potash 100 pounds, and nitrate of soda 150 pounds 
were applied singly, two by two, and all three together on 14 dupli¬ 
cate plats, 2 plats remaining umnanured. In three cases the crop 
grown was potatoes, and in one case each barley and corn. 

In four out of five of tliese experiments the increase in the crop was produced at 
least expense with either potash or phosphoric acid, or a combination of the two. 
* * * In the fifth experiment [with corn] not only the largest crop, but the 

crop in which the increase was produced at least expense, came from a manuring 
with muriate of potash and nitrate of soda. 

Use of fertilizers in Minnesota, W. M. Hays and D. ST. Har¬ 
per (Minnesota Sta. Bui. Mo . 20, May, 1892, pp. 47-64, plate 1). — In 1890 
experiments were undertaken in different parts of the State to deter¬ 
mine whether the decline in yield of cereals, especially of wheat, in 
Minnesota in recent years is due to soil exhaustion or to other causes. 
Notes and tabulated data are given for plat experiments in three 
counties of the State with muriate of potash, nitrate of soda, super- 
phospliatc, singly and all three combined, salt, lime, plaster, and a. 
complete commercial fertiliz er. The crops experimented on were wheat, 
oats, barley, and flax. 

After a brief popular discussion of the nature and use of fertilizers 
the authors sum up the results of these experiments as follows: 

The one fact most prominently brought out is that our better lands are very rich 
in all kinds of plant food even after having grown crops of wheat forf.cn to twenty 
years. Neither nitrogen, potash, nor phosphoric acid when purchased in commercial 
fertilizers will pay on grain crops on these rich lands. Not even land plaster, salt, 
or lime will generally return their cost in increased crops while our lands are so rich. 
In short the time for the general use of commercial fertilizers purchased in markets 
where we must compete with gardeners and farmers on the worn-out farms of older 
States and other countries, has not come. 

Farmers who have thin, much-worn land should experiment with land plaster and 
with tankage. The expensive forms of nitrogen, potash, and phosphaiic fertilizers 
will not pay as yet in our young State. Much barnyard manure rich in all these 
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elements of fertility should be made, husbanded, and intelligently applied to those 
crops which will get from them the greatest benefit. They not only make the soils 
richer but keep them moisten. * * ~ 

The lessened crops of wheat and other cereals come mainly from causes other than 
a lack of plant food in the soil. Rusts, unfavorable climatic conditions as to mois¬ 
ture, hot winds, hot sun, etc., chinch hugs, land foul with weeds, too loose me¬ 
chanical condition of the soil, and poor seed are some of the things which have done 
far more to lessen wheat yields than a lack of fertility. The study of some of these 
is of far more present importance than soil analysis or fertilizer trials. 

Plaster and castor pomace as fertilizers, 0. C. G-eorgeson, F. 0. 
Burtis, and W. Shelton ( Kansas Sta. Bui Ho. 32, Dec., 1891 , pp. 
238-240). —The effect of 400 pounds of plaster and 400 pounds of 
castor pomace on the yield of millet was tested on 15 tenth-acre jdats, 
tlie plaster and pomace being applied alone. Tlie yields of millet bay 
are tabulated. u In this instance it appears that the oil meal bad the 
effect of increasing tlie yield some 600 pounds per acre, which, however, 
is but a small return for the expenditure of 400 pounds of fertilizer. 5 ’ 

A test on 10 tenth-acre plats of the effect of 400 pounds per acre of 
plaster, the results of which are tabulated, indicate that “ on this soil 
plaster has no effect on the growth of prairie grass. 55 The use of plas¬ 
ter on a field of orchard grass and clover at the rate of 400 and of 800 
pounds per acre was without material effect upon the yield of hay. 
“We conclude that plaster can not be profitably applied to orchard 
grass and clover on this soil. 55 

Analyses of fertilizers licensed for sale in Vermont in 1892, 

J. L. Hills ( Vermont Sta. Bui Ho. 29, May , 1892, pp. 12). — Tabulated 
analyses and valuations of 41 samples of commercial fertilizers, the 
trade values of fertilizing ingredients in raw materials and chemicals 
for 1892, and a comparison on 16 standard brands of the value of fer¬ 
tilizers licensed in 1891 and 1892. 

A comparison of the average composition for the two years shows that more nitro¬ 
gen, less potash, much less i>hosphoric acid, and less money value by 39 cents per 
ton were furnished in the average fertilizer in 1892 than in 1891. The average com¬ 
position this year is lower than that of any previous year since the experiment sta¬ 
tion began sampling and analyzing licensed fertilizers under the State law. Not¬ 
withstanding the fact that the market price of available phosphoric acids has 
decreased so as to warrant its valuation being lowered a half cent per pound, yet ferti¬ 
lizer manufacturers have decreased the amount of this ingredient in their goods by 
$1,03 per ton. This is partially counterbalanced by the increased amount of nitrogen. 

The average nominal selling price * * * has decreased 27 cents, but * * * 

it is probable that the decrease in actual cost to the farmer is fully equal to the 
decrease in value, so that he is obtaining the plant food this year at about the same 
price as last year. 

Analyses of commercial fertilizers (New York State Sta. Bui. Wo. 
42, n. ser., May, 1892, pp. 64-81 ).—Tabulated analyses of 10S brands of 
commercial fertilizers examined during tlie spring of 1891. 

How can the light soils of north Louisiana be profitably 
farmed? J. G-. Lee ( Louisiana Sta. Bui. Wo. 16, 2d ser., pp. 481- 
484 ). —This popular article contains suggestions for the management of 



134 


EXPERIMENT STATION RECORD. 


small farms and tlie crops to be raised, with formulas for fertilizers for 
fruits, eowpeas, corn, and cotton. The importance is urged of raising 
other crops than cotton and of raising and fattening naimals. Direc¬ 
tions are given for making compost with cotton-seed meal. 


FIELD CEOPS. 


A. C. True, Editor. 


Corn crossing, G. W. McCluer ( Illinois Sfa . Bui. Wo. 21 , May, 
1892> pp. 82-101, plates 4 ).—NTotes and tabulated data on experiments 
begun in 1889. A number of the crossed ears are illustrated in the 
plates accompanying the text. The plan of the experiments and some 
of the more general results are stated in the following paragraphs 
taken from the bulletin: 


During tlie first year sixteen ears were produced by crossing varieties of dent coin, 
no crosses being made between varieties of different colors. Besides the purely dent 
corn crosses there were made the following: 

Ears 

Male parent. Female parent. produced. 

Learning (yellow dent). Mammoth (sweet). 4 

Learning. Triumph 8 

Learning. Eight-Rowed (sweet). 8 

Gold Coin (yellow sweet). Mammoth (sweet) . 2 

Gold Coin. Triumph “ . 8 

Gold Coin...Eight-Rowed (sweet). 2 

Stowell Evergreen (sweet). Mammoth (sweet) . 2 

Stowell Evergreen. Triumph “ . 8 

Stowell Evergreen. Eight-Rowed (sweet). 4 

Queen Golden (pop corn). A white dent. 2 

A white dent.*- Queen Golden (pop corn). 2 

Black Mexican (sweet). Queen Golden. 8 

Black Mexican. A white dent. 8 


During the season of 1890 one hundred and fifty-eight ears were produced by 
crosses between different varieties, or by crossing different stalks within (bo satno 
variety, or by self-fertilizing, that is, by using the pollen of a stalk on silks of the 
same stalk. The crosses of varieties different from those of the previous year wore: 


Ears 

Male parent. Female parent. produced. 

Gold Coin (sweet). Brazilian flour. 2 

Queen Golden (pop com). Common Pearl (pop corn). 4 

Brazilian flour. Burr White dent. 2 

White dent varieties. Yellow dent varieties. (> 

Yellow dent varieties. White dent varieties. 8 


In none of the crosses between different varieties of dent corn of the same color 
or between different varieties of sweet corn of the same color, has there been any 
change in the crossed ear that could with any certainty he attributed (o the pollen. 
While ears produced by crossing different varieties have varied from each other 
and from the type of the variety, they have only varied in the same directions 
and apparently to no greater extent than ears of the same variety left to ibnn 
naturally. * * * 
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Ears produced by crossing; white sweet corn with pollen of yellow dent corn have 
been nearly as dark as the male variety, with kernels very much like dint corn in 
appearance, neither dented nor wrinkled, and with the taste characteristic of dent 
corn. 


Where both sweet and dent kernels appear on the same ear the dent kernels are 
always the heavier. Kernels were weighed from five ears, each of which had both 
dent and sweet kernels, with the following results: 

"Weight in grams 
of 100 kernels. 


Ear 

No. 

Ear 

No. 

Ear 

No. 

Ear 

No. 

Ear 

No. 


( Sweet kernels 
| Dent kernels. 
< Sweet kernels. 
} Dent kernels. 

$ Sweet kernels 
} Dent kernels. 

J Sweet kernels 
{ Dent kernels, 
j Sweet kernels 
l Dent kernels. 


27.9 

34.5 

23.4 

29.5 
39.2 

47.4 

22.6 
27.0 

26.4 
34.8 


Color, where it is a character of the kernel and not of the seed coat, tends very 
strongly to pass from one variety to another. * * * 

One of the principal things to be learned from making some of these crosses of 
widely different varieties is the degree of certainty which can bo felt in the work 
done. For this purpose the crosses in which yellow dent has been the male and 
white sweet varieties the female, yellow sweet male and white sweet female, and 
yellow pop corn male and white dent female have been the best. On nineteen ears 
produced by these various crosses there were found only two kernels -which did not 
show distinctly the effects of the pollen, and these two kernels were pretty certainly 
not fertilized with the pollen intended. In the case of sweet-corn stalks bearing 
two ears, where only one was crossed and the other left to he naturally fertilized 
there was no indication of anything hut sweet-corn pollen on the naturally fertilized 
ears. 

The results obtained from planting crossed seed have been of more importance 
than the immediate effect of crossing, not so much in themselves, perhaps, as in the 
conclusions which may he drawn from them. None of the purely dent corn crosses 
have been used for seed; if they had been some of the conclusions drawn from 
growing the others might have been modified. Parts of most of the ears produced 
by the other crosses were planted in small plats, 1 by 2 rods, but with little space 
between them. During the first growing season the uniformity of the crossed plats 
was very noticeable. Of 142 plats planted with sweet corn, pop corn, and the 
crosses, it is safe to say there was as much uniformity in the crossed plats as in 
any, and very much more than was found in most of the plats planted with pure 
varieties. * * * 

The number of rows of kernels on the ear seemed to be modified about equally by 
each parent. * * * The number of ears to the stalk tended to follow the same 
type as the stalk. * * * 

When the crossed plats -were husked the ears from each plat were as uniform as is 
common with varieties of corn. The corn grown from the crosses of different varieties 
was plainly modified to about the same extent by each parent. The corn produced 
by using the pop com and dent corn as pareuts seemed to show the effect of the male 
more than of the female parent, those in which the pop corn was the male parent 
being more flinty than those in which the dent corn was the male parent. * * * 

The corn grown from the crossed seed was in nearly all cases clearly Increased in 
size as a result of crossing, •* * * 

Corn grown from the crosses the second year has continued to he comparatively 
uniform in type where the parent varieties were similar; but where the parent vari¬ 
eties were widely different, as in the crosses between sweet and dent, the progeny 
5241—No, 2-3 
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has tended strongly to rim back to the parent forms, vrliile at the same time taking 
on other forms different from either. * * * 

Nearly all the corn grown the second year from the crosses is smaller than that 
grown the first year, though most of it is larger than the average size of the parent 
varieties. The cause of this aj>parent decrease in size as compared with the previous 
year can only he guessed at. * * * 

From the work so far done there seems to be no way of'tplling beforehand what 
varieties will when crossed produce corn of an increased size and what varieties will 
not. Some of the varieties which may be supposed to be most nearly related, as the 
sweet corns, have shown but little increase when grown from crossed seed, while ti 
varieties of pop corn, which would seem as nearly related to each other as the varie¬ 
ties of sweet corn, gave a very decided increase in size when grown from crossed 
seed. The corn grown from the cross of Black Mexican and white dent, two widely 
different varieties, showed a decrease of size, while corn grown from a cross of flour 
corn and Golden Coin, varieties apparently as widely different as any crossed, gavo 
ears showing the greatest proportionate gain in size. * * * 

There seems to bo a strong tendency in the progeny of the crosses of the different 
classes of corn, dent, sweet, and pop, toward corn of the Hint type. 

Indian corn for forage and for field corn, F. AY. AVoll and L. IT. 

Adams ( Wisconsin Sta. Report for 1891, pp. 220-226 ). 

Synopsis. —Varieties of com from seven Northern and Southern Stales were grown at 
the station in 1890, and the yield of dry matter determined in the forage cut 
September 13 and in the mature stalks and ears harvested October 21 ami 22. 
In the forage the largest yields of dry matter wore from varieties from Maryland, 
Kansas, and Kentucky. In the mature corn the quantity of dry matter in the 
ears was about equal to that in the stalks and leaves. 

Notes and tabulated data are given on the culture, height at different 
periods of growth, total yield, and yield of dry matter and of protein 
for varieties of corn from seven States, planted at the station May 28 
on clay loam soil. For accounts of previous experiments with com for 
fodder see Annual Eeports of the station for 1888, 1889, and 1S90 (T5. S. 
Bnl. No. 2 , part i, p. 20G, and E. S. K, vol. n, pp. 130 and 452). The 
yields are tabulated as follows: 

Table showing yield and composition of varieties of Indian corn (frown in tSOO, 


Varieties. 

Date of 
harvest¬ 
ing* 

Yield. 

Dry 

matter. 

Protein 
in dry 
matter. 

Yield 
of dry 
matter 

Yield 
of i 
protein.! 

EhUii 
yield p 

Green 

fodder. 

noted 
or acre. 

Dry"* 

matter. 

Grown for forage. 

Wisconsin yellow dent. 

New York yellow flint. 

Maryland Silver Mammoth. 

Kentucky white dent. 

Kansas St. Charles .. 

Georgia Ked Cob. 

Texas corn. 

Grown for field corn. 

Wisconsin yellow dent. 

Stalks. 

Sept. 13 
•Sept. 13 
Sept. L3 
Sept. 12 
Sept. 13 
Sept. 13 
Sept. 13 

Oct. 21 

Us. 
249. 0 
29S.0 
474.0 
445. 5 

481.5 
427.0 

461.5 

Per ct. 
32.96 
33 07 
24.68 
26.99 
24.90 
21.41 
20.50 

Per at. 
9.41 
9.85 
8.28 
7.92 
7.01 
9.50 
9,75 

Lbs. 
82.08 
9b. 54 

116.9 
120.3 

119.9 
91.41 
94.62 

Lbs. 

7.72 
9.71 

9 69 

9.40 

8.40 
8.68 
9.23 

Lbs. 
27,670 
33,110 
49,170 
46,220 
49,940 
41,520 
44,870 

Lbs. 

9,121) 
10,950 
12,130 
19,470 
12,440 
8,886 
9,200 

38. 0 
37.25 

65.21 

76.52 

7.12 

10.38 

24.78 
28.49 

1.70 

3 96 



Ears... 


■.1. 

Total.. 





75. 25 



53.27 

4.72 





= , .jvay-r.-, 1 
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Table showing yield and composition of varieties of Indian corn, etc, —Continued. 


Varieties. 

Date of 
harvest¬ 
ing. 

Yield. 

Dry 

matter. 

Protein 
in dry 
matter. 

Yield 
of dry 
matter 

Yield 

of 

protein. 

Estimated 
yield per acre. 

Green 

fodder. 

Dry 

matter. 

Grown for field corn —Con t’d. 

Oct 21 

Lbs, 

81.0 

51.75 

Per ct 

43 12 
66.39 

Per ct 

9.10 
10.94 

Lbs. 

34 93 
34.34 

Lbs. 

3.18 
3. 76 

Lbs. 

Lbs. 

Stalks . 





Total. 




132 75 



69.27 

7. 94 



Oct. 22 




05.0 

51.25 

50.53 
51.12 

8.41 
10.09 

47 90 
26.20 

4.03 
2. 64 

| 

Stalls. 

Ears*... 


{ 

Total. 



146.25 



74.10 

6. 67 


Kentucky white dent. 

Oct. 22 



108.0 
45.25 

SS8 

ss 

7.47 
8.19 

53.38 
23.03 

3. 99 
1.89 


Stalks. 

Ears. 


i 

Total. 


l 

153.25 



76.41 

5. 88 

I 

Kansas St. Charles._ _ 

Oct. 22 





130.0 
59. 75 

46.44 

51.48 

9.16 
10. 00 

60.37 
30.77 

5.53 
3. 08 



Stalks. 

Ears. 




Total. 




189. 75 



91.14 

8.61 



Georgia Red Cob. 

Oct. 21 





175.0 

22.5 

40.09 

40.21 

10. 01 
10. 09 

70.17 
9.04 j 

7.02 

0.91 



Stalks .. 

Ears. 




Total. 



197.5 



79.21 

7.93 


. 

Texas corn. 

Stalks. 

Oct. 22 



154.0 

32.0 

44.77 
29 78 

9. 91 
11.41 

68.95 

9.54 

6.83 
1.08 



Ears. 




Total. 




186.0 



( 78.49 

7.91 










It will be noticed that-the quantities of dry matter produced in this case are in¬ 
variably smaller than when com was grown for forage; the figures can not, however, 
be directly compared, as the shocks had to be left standing in the field from Septem¬ 
ber 13 to October 22 in order to dry the ears, and doubtless some of the dry matter 
was lost through processes of fermentation in the meantime, as investigations con¬ 
ducted at this station have fully satisfied us. In case of the varieties of com which 
matured, the quantity of dry matter in the ears is about equal to that in the stalks 
and leaves. The more immature the variety was, on the other hand, the greater 
proportion of dry matter was found in the stalks; where only few and imx>erfect 
ears were found, as with the Texas and Georgia varieties, about 12 per cent of the 
total dry matter in the corn was found in the ears. 

Corn experiments, J. G. Lee (Louisiana 8ta. JBuL N~o. 16 y 2d ser 
pi), 451-462), —These include fertilizer experiments unci tests of varie¬ 
ties. 

Fertilizers on corn .—Special nitrogen, phosphoric acid, and potash 
experiments were made, similar to those with cotton described below. 
The nitrogen experiments were interfered with by a prolonged drouth, 
but there was evidence of benefit from the nitrogenous manures. As to 
the most advantageous form and amount of nitrogen to be applied, the 
experiments were inconclusive. The conclusions from the phosphoric 
acid experiments* “if any positive ones can be drawn from these exper- 
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iments, are similar to those given under cotton.” The inference from 
the special potash experiments is u that potash is not needed in this 
soil in any form or quantity to grow corn.” In an experiment on time 
of applying manures, made on 12 plats, nitrate of soda, ammonium 
sulphate, and cotton-seed meal were applied with mixed minerals in 
single applications at the time of planting and in fractional applications. 
The yields of shelled corn were small in every case, ranging from 12 
to 20 bushels per acre. With ammonium sulphate and nitrate of 
soda there was an increase in yield from fractional application, but 
where cotton-seed meal was used the yield was largest from the single 
application. u Eesults of previous years declared, positively for dif¬ 
ferent applications. The very dry year perhaps prevented the full 
availability of the second and third applications. We should vstill con¬ 
clude it best, however, to divide nitrogen fertilizers intended for corn, 
and apply at different times during growth.” 

Gorn , test of varieties. —Tabulated results for 28 varieties. 

Cotton experiments, J. G. Lee ( Louisiana Sta. BuL JSh. 16,2d ser 
pp. 438-454). — u Experiments with cotton were of three kinds: (1) 
Manurial tests, embracing nitrogenous, phospliatic, and pot as sic fer¬ 
tilizers, proper depths, and time and number of applications of each; 
(2) varieties best adapted to this soil; (3) distances to be given to se¬ 
cure the largest profit.” 

Fertilizers on cotton. —An experiment was made on 35 plats to com¬ 
pare the effects of nitrate of soda, ammonium sulphate, dried blood, fish 
scrap, cotton-seed meal, and crushed cotton seed, used alone and in 
combination with mixed minerals, to determine whether the soil re¬ 
quired nitrogen for cotton and if so what nitrogenous fertilizer was 
best adapted. The variety of cotton was Peterkin and all plats were 
planted at the same time. The yields of cotton at four different pick¬ 
ings are tabulated. The land was found to be very uneven, but the 
indications were that the soil needed nitrogen. 

The average per cent of increase due to nitrate of soda is 68, the average of sulphate 
ammonia is 32, the average of dried blood is 36, the average of Hsli scrap is 35, that 
of cotton-seed meal is 45, that of crushed cotton seed is 56, and that of rotten seed 
is 31 per cent. Nitrate soda is ahead, followed closely by crushed cotton Heed, cotton¬ 
seed meal, and blood. But the average of the two mineral forms of nitrogen, nitrate 
soda, and sulphate of ammonia is 50 per cent; of the two animal forms it is 35; and 
of the three vegetable forms it is 44 per cent. ' ' * 

Concurrent results for three years strongly indicate that on these soils one ration, 
or 24 pounds of nitrogen per acre, is more profitable than larger quantities. There 
may he seasons when this quantity can not he assimilated. 

The special phosphoric acid experiments were on 25 plats. Hero 
different amounts of dissolved boneblaek, superphosphate, bone meal, 
South Carolina floats, and Thomas slag were used alone and in com¬ 
bination with a basal mixture of cotton-seed meal and kainit. The 
tabulated results indicate that the j>hosphatus benefited the crop, 
although the land was very uneven. The greatest benefit was derived 
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from the more soluble phosphates, dissolved boneblaek, and superphos¬ 
phate. The single ration furnishing* 160 pounds of superphosj >hate 
seemed to be sufficient. “In every instance except one there is a 
loss with the double ration. It is certain then that phosphoric acid 
is needed in this soil to grow cotton profitably, and that excessive 
quantities entail losses.” 

In the special potash experiments, which were on 21 plats, potash 
was applied as cotton-hull ashes, cotton-seed meal, kainit, and muri¬ 
ate and sulphate of potash. The tabulated results show the yields of cot¬ 
ton on the immannred plats to have been more uniform than in the other 
experiments. The average yield with potash was only 6 pounds in 
excess of the yield of the immanured plats. u There is little difference 
in the yield of the different forms used. The results declare the soil not 
in want of potash in any form, combined or uncombined, for cotton.” 

Two experiments, each on 4 plats, made to compare the yields of cot¬ 
ton with fertilizers (superphosphate,muriate of potash, and cotton-seed 
meal) as a top-dressing, and at depths of from 2 to 8 inches, gave 
results in favor of the top-dressing or shallow application. 

The tabulated results are given of an experiment on 12 plats, in which 
nitrate of soda, ammonium sulphate, and cotton seed meal, used in con¬ 
nection with mixed minerals, were applied all at the time of planting 
and in fractions during the growing season. In general the results 
were in favor of the application at time of planting. 

Cotton, distance of planting .—In an experiment on the distance of 
planting in which single stalks were grown in drills from 8 to 20 inches 
apart in the drill and two stalks from 8 to 24 inches apart, “ the results 
are not conclusive, but suggest rather more distance for cotton than is 
ordinarily given.” 

Cotton , varieties .—The results are reported of tests of 45 varieties of 
cotton, including the yield at four separate pickings and the per cent 
of seed and lint in the total yield of cotton. The station is prepared 
to furnish small quantities of seed of any of the varieties tested. 

Scarlet clover, A. T. Neale (Delaicare Sta. Bnl. No. 16, March , 
1892, pp. 16). —The author describes this valuable forage plant (Tn- 
folimn incarnat\m)\ compares it with ordinary red clover; makes sug¬ 
gestions as to when, where, and how to sow it, and as to the utilization 
of the crop; and quotes opinions of it entertained by practical men who 
have tried it. 

In comparison with ordinary red clover its most marked peculiarities aie its abil¬ 
ity to flourish on relatively poor soils and its development during the fall, winter, 
and spring, when most of our foul weeds are in seed. * * * [It may be used] to 
plow down for green manure, for silage, for soiling, for haymaking, for seed pro¬ 
duction, for eradication of weeds, for reduction of expenses in cultivating orchards, 
for winter and spring pasture, as a protection for falling fruit in orchards, for bind¬ 
ing drift soils afljl preventing washing on hillsides, and as bee food. * * " In 
February sixty circular letters were mailed to prominent farmers, asking a number 
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of questions about this clover. Nearly fifty replies were received. The tabulation 
shows that 2,343 acres of scarlet clover are now in Delaware on Ihe farms of forty-four 
men, or more than 53 acres on the average to each man who replied. H * v * In no 
instance has an unfavorable criticism been received. 

Forage plants, J. G. Lee ( Louisiana St a. Bid. No. 16 , 2d serp. 
4.62). —An enumeration of the forage plants grown at the station during* 
tlie year. No results are given. “The soja bean for the first time gave 
good results.” 

Field experiments with oats, peas, rape, and timothy, W. M. 

Hays (Minnesota Sta . Bui. No. 20, May , 1892, pp. 36-46). —Notes and 
tabulated data are given on experiments in 1890 and 1891 with peas and 
oats sown separately and in mixture. Either crop sown separately was 
more profitable than tlie mixture. The results of a test of 17 varieties 
of peas in 1891 are reported. The Marrowfat varieties gave the largest 
average yield. Different methods of seeding field peas were tried with 
a white variety. The largest yields were from drilling 8 inches apart 
and seeding at the rate of 3 bushels per acre, and from drilling 24 
inches apart and cultivating, seed being sown at the rate of 1.1 bushels 
per acre. 

Eape was successfully grown at the station. Shropshire sheep pas¬ 
tured on rape for thirty-two days in tlie fall made a gain in live weight 
of 34 pounds, while the same number of sheep fed on timothy hay dur¬ 
ing the same period gained only 1G pounds. 

With a view to the improvement of timothy grass, seeds of selected 
plants were gathered in 1889 and sown in good soil the following sea¬ 
son. Each plant was given more than a square foot of ground. 

It had been observed that the anthers of timothy at tlie time it is in the u bine 
bloom ” vary in color from light straw color to dark blue. Plants representing the 
two extremes were marked when in bloom and when ripe the seeds were saved, the 
intention being to fix the colors as tlie distinguishing marks of 2 varieties. 

The rich soil and ample room caused the plants to make unusually strong growth, 
and a number of them retained the colors sought to be perpetuated. But this rich 
feeding forced the plants into a much stronger growth than occurs when crowded 
together in pasture or meadow. When headed out the second year, the plants then 
being fifteen months old, each one had spread by stooling to 10 inches or less in 
diameter, some much more than others. Some had longer heads, were taller, had 
longer radicle leaves, and were apparently much stronger and more desirable plan is 
than others. Eight of the. 324 plants developed some of the spikclets into marked 
branches. As nearly all the spikes, 20 to 50, on each plant showing this variation 
had the branches, it is safe to assume that this feature can he made a fixed character 
by selection in a few to several years. 

Experiments with Irish potatoes, J. G. Lee (Louisiana Sta. 
Bui. No. 16j 2d ser , pp. 470-479). —This includes, besides notes on 30 
varieties of potatoes tested at the station, experiments with different- 
sized seed and with fertilizers, and a statement of financial results from 
growing potatoes. 

Size of seed,— Seven varieties of large and medium-sized potatoes 
were used for seed, being planted whole and cut to two or more eyes 
and to one eye. The results for each variety from each kind of seed 
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are tabulated. “The productive results obtained concur with those of 
previous years; the larger the seed planted the greater the yield. The 
economical results are, however, different, and calculating for this 
point, suggest that, planting on a large scale, it is better to cut not to 
more than four eyes nor less than two.” 

Fertilizers on potatoes, —The fertilizer experiments were on 21 plats 
manured with various combinations of nitrate of soda, ammonium sul¬ 
phate, cotton seed, or cotton-seed meal, with superphosphate, with 
kainit, and with mixed minerals. The results are fully tabulated. 

Potash is a little better than no manure and phosphoric acid better than potash, but 
neither of marked benefit used alone, even with potatoes on this soil, (been cotton 
seed and acid phosphate gave best results. Any form of nitrogen gives good results 
combined with acid phosphate and kainit or alone. Best results come from a com¬ 
bination of cotton seed crushed and green and cotton-seed meal. Previous years hear 
out the statement. The largest yield, three years ago, came from acid phosphate 
and crushed cotton seed. Two years ago best results were from acid phosphate and 
cotton-seed meal, and the past year the largest yield belongs to acid phosphate and 
green cotton seed. 

Financial results, —The receipts in Chicago for the potatoes raised at 
the station on 1 acre of land manured with 400 pounds of cotton-seed 
meal, 200 pounds of acid phosphate, and 100 pounds of kainit, were 
$50.60, deducting charges for freight, cartage, and commissions. 

Experiments with potatoes, E. S. Gofp ( Wisconsin Sta, Report 
for 1891 , pp. 135-138). 

Synopsis. —A report on experiments with (1) varieties, (2) planting in hills vs. 
drills, and (3) cutting off the seed ends. The results indicated no great differ¬ 
ence of yield from the two methods of planting. Cutting off the seed ends 
reduced the yield. 

Potatoes , test of varieties. —Pifty-nine varieties were tested at the sta¬ 
tion in 1890. Tabulated data are given for the 10 most productive 
varieties. These were Burpee Superior, Maine Champion, Pride of the 
West, Bill If ye, Boley Northern Spy, Delaware, Harris No. 1, Duplex, 
Dandy, and Seneca Red Jacket. 

Potatoes , planting in hills vs. drills. —Experiments in 1890 in plant¬ 
ing Rose Seedling potatoes in hills and drills agreed with those of the 
previous year in showing no great difference in yield from the two 
methods. “The 34 drilled rows yielded 1,930 pounds of merchantable 
and 343 pounds of small potatoes, against 1,922 pounds of merchant¬ 
able and 223 pounds of small potatoes from the 34 rows of hills. 77 

Potatoes , cutting off the seed ends. —Notes and tabulated data on an 
experiment in which potatoes were planted whole, cut lengthwise, and 
cut to two eyes, with and without removing the seed ends. When whole 
tubers were used there was a loss of 22.4 per cent in the yield from 
removing the seed ends; when the seed was cut to two eyes there was 
a loss of 2.6 per cent; and when the seed was cut lengthwise there was 
a very slight loss. These results agree in general with those of the 
previous year. 
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Sorghum for sirup, D. H. Harper (Minncsoln Mtt . Huh Xo . 21 ^ June , 
1892, ])]). 98-112). 

Synopsis .—Tabulated analyses of different, \avicties of sorghum, and of vanes cut 
before and after frost, stripped canes, ripe stalks and suckers, and mill juices. 
Tlie results favored Early Amber as a sugar-producing variety. Frost did not 
materially injure tlie canes. Allowing canes to stand after stripping is injuri¬ 
ous, especially if frosts occur. The growth of suckers should he prevented. 

Sorghum is largely grown in Minnesota and made into sirup for local 
consumption, but the supply does not meet the demand and much sirup 
is imported. The investigations reported relate especially to deter¬ 
minations of the quality of the sorghum grown in the State. Analyses 
of a number of samples of Early Amber, Kenney Early Amber, and Eol- 
ger Early, grown at Bed Wing, Minnesota, are tabulated and the results 
compared with those obtained from the same varieties in Kansas. 


Average maximum and minimum results of analysis of sorghum. 



Solids. 

Sucrose. 

Reducing 

sugar. 

Purity. 


I’er cent. 

Per cent. 

Per cent. 

Per cent. 

Early Amber: 





Average of samples taken September 5-Ocfober 2. 

17 01 

11.76 

2.42 

66. 69 

Average of samples taken September 2*2-26. 

37.62 

11.49 

2. 60 

70.10 

Maximum. 

20.70 

15.33 

3.13 

79. 08 

Minimum. 

! 13.58 

8.34 

1.70 

54. 20 

Kenn ey Early Am ber: 

17.90 

12.87 

1.94 

71.84 

Average. 

Maximum .. 

19.16 

14.09 

| 2.73 

77. 23 

Minimum. 

15.06 

9.22 

1.33 

63. 59 

Folger Early: 

15.95 

11.53 

2.09 


Average. 

65, 28 

Maximum. 

19.38 

13.25 

3.10 

77.94 

Minimum... 

14.24 

7.64 

2.37 

53.65 


From seed which had never been specially selected we produced Early Amber of 
nearly as high average quality as that produced in Kansas from selected seed, and 
the best of our cane was better than the best, of theirs, in Kansas the production 
of sorghum is for the manufacture of sugar, but with us it must be confined to the 
manufacture of sirup, with the production of sugar incidental. * * * In addit ion 

to the causes which have operated unfavorably elsewhere, our short season for work¬ 
ing up the cane has been considered fatal to sugar manufacture hero, but our results 
seem to indicate that this feature may not be a fault. Hard frosts occurred September 
27, 28, and 29, before any cane had been cut. On the 29th the Early Amber was 
stripped and harvested and made into an excellent, sirup. To study the effects of 
frost upon standing cane some rows were not cut down at all, and analyses were 
made of sample canes from day to day. The averages of the daily analyses are 
arranged in the following table: 


Analyses of Marly Amber sorghum before and after frost. 


Date. 

Solids. 

| Sucrose. 

1 

Glucose, 

Purity. 

Before frost: 

Per cent. 

, Per cent. 

Per cent. 

Per cent. 

September 22... 

17. 51 

I 12.98 

2.33 

74.00 

September 24. 

38.17 

< 33.14 

2.15 

79.19' 

September 26. 

18. SO 

. 13.40 

2. 21 

71.13. 

After frost: 





September 27... 

17.51 

11.70 

2.77 

68.83: 

September 29. 

15. 56 

10.42 

2.61 

66.96. 

October 3. 

17. 42 

32.27 

2.14 

72.08, 

October 2. 

16.23 

31.46 

2,04 

70. 66. 

October 4. 

14.30 

1.99 



October 10. 


2.34 




12.04 J 

. 
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Naturally n general decrease in the density of the juice occurred after frost, hut 
that there was so little inversion of the cane sugar seemed quite remarkable. This 
may he explained from the fact that the tempeiatnre did not at any time after frost 
rise sufficiently high to permit of much fermentation. * ' Onr results would 

show that the proper practice is to allow the cane to grow until it matures and not 
cut it while yet unripe in apprehension of frost. If, however, frost should occur, let 
it he cut, tied in small bundles, and piled in the shade in such a way that air can 
have free circulation throughout the piles. It should then be made up into sirup 
as quickly as possible. 

[Analyses of Early Amber canes stripped September 21 are given as follows:] 


Analyses of stripped cams before and after frost 


Date. 

Solids. 1 

Sucrose 

Glucose. 

Purity. 

Before frost: 

_ 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

September 24. 

September 26. 

After frost: 

15 94 

10.08 | 

8 67 

02.46 

19.60 

14.86 | 

2.58 

75.67 

September 27. 

18.40 

12.42 

2.38 

67.60 

October 1.. 

14.60 

9.88 

2.40 

64.06 

October 2. 

October 4. 

15.82 
13.54 

10.10 

2.83 

2.88 

65.91 

October 10. 

13.87 

2 

8.28 



More glucose, less sucrose, and lower purity resulted in the stripped canes, and frost 
caused more damage to them than to canes in their natural condition. But the 
effects of stripping cane were quite marked in the working of it in the factory. Cane 
which had been stripped was much more difficult to work up than the other, and 
this showed itself particularly in the evaporation of the juice to sirup. So that for 
all reasons it proved to be a wrong practice to let stripped cane stand. 

[Analyses of ripe stalks and suckers, which indicated that the growth of suckers 
should be prevented, are given as follows:] 


Analyses of stalks and suckers of sorghum canes. 



Solids. 

Sucrose. 

Glucose. 

Purity. 

Main stalk... 

Per cent. 
14.48 
13.78 
16.42 
18.02 
15.60 
JL4.00 
20.22 
20.32 

Per cent. 
8 50 
7.10 
11 60 
12.62 
30.42 
7.71 
14.61 
15.83 

Per cent. 
3.05 
3.94 
2.57 

Per cent. 
58 70 
51 52 
70.64 
70.03 
66. 79 
55 07 
72.25 
75.44 


Mum stalk .. 

Suckers of same. 

M aiu stalk.. . 

2.61 

2.96 

2.75 

1.88 

SnekerR of same... 

Stalk, no suckers... 

Stalk, no suckers. 



Analyses of mill juices from cane raised by forty-four different farmers 
are tabulated, showing- wide variations iu the sucrose and glucose con¬ 
tent, largely due to differences in the ripeness of the cane when cut 
and in the care with which it was piled in the field. 

Analyses of the juice which had been exposed to the air in tanks 
thirty-six hours showed an average increase of glucose of only 0.095 
per cent. The smallness of the inversion resulting from the long ex¬ 
posure of the juice would greatly facilitate the manufacture of sorghum 
sugar in the cool climate of Minnesota if this industry should ever 
become practicable there. 
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Sugar beets in Iowa, 1891, U. E. Patrick, E. N. Eaton, and 
I>. B. Bisbee (Iowa St a. Bui. No. 17 , May , 1803, pp. ■'!!)■'!-It 8, fu/s. ■/). 

Synopsis. —A <‘Outinnation of the work on sugar beets recorded in Bulletin No. 15 
of file station (E. S. Ji., vol. in, p. 782). Klein Wanzlebon and Vilmorin varie¬ 
ties were tried on different kinds of soil in dill (‘rent parts of the State with 
results slightly favoring the latter variety. There are also notes on experi¬ 
ments with different methods of culture, brief rep oris from individual grow¬ 
ers, statements regarding implements for heel culture from Bulletin No. 21 of 
the Nebraska Station (E. S. K., vol. in, p. 800), abstracts of reports of United 
States consuls and commercial agents in Europe on boot culture, and hints to 
American farmers by Prof. Veitli of Austria-Hungary. 

The results are tabulated of analyses of Klein Wanzleben and Yil- 
morin beets grown at Muscatine, Des Moines, Fort Dodge, and other 
localities in the State. These analyses are arranged according to variety 
of beet and hind of soil. The quality of the Vilmorin beets averaged a 
little higher than that of most of the Klein Wanzleben beets. The 
samples of both varieties from Muscatine averaged higher in quality 
than those from any other part of the State. Of the Muscatine beets 
those grown on sandy soil with sandy subsoil were the best. In a 
comparison based on 15 samples from other parts of the. State those 
grown on “clay, clay loam, or timber clay” soils showed the highest 
average quality. The average results of tests on all the different kinds 
of soil were as follows: 


Analyses of sugar leets grown on different soils . 



Klein Wanzleben. 


Vilmorin. 


Region of growth. 

No. of 
samples. 

Sugar. 

Purity 
of juice. 

No. of 
samples. 

Sugar. 

Purity 
of juice. 

Muscatine.....-. 

IB 

Per cent. 
14. 55 

Ter cent. 
77.06 

75 

Per cent. 
14.70 

Per cent. 
79.18 

Dew Moines. 

no 

11.22 

70. 84 

21 

11.80 

73. 01 

Port Dodge. 

8 

10. 80 

72. 54 

4 

11.56 

74.01 

Miscellaneous. 

30 

11.00 

71.50 

42 

11.86 

73.51 

Mean. 

liT 

11.60 

72757' 

142 

13. 34 

70.47 

Mean, omitting Muscatine. 

5)4 

11.11 

71. 24 

67 

11.82 

73.42 


Analyses of sugar beets, D. K. Habpeb (Minnesota Sta. Bui, No, 
21, June, 1892) pp, 69-93), —Tabulated analyses of a considerable num¬ 
ber of samples of sugar beets grown in 1891 at the statioii and in differ¬ 
ent localities of Minnesota. Those grown at the station showed a 
high sugar content (averaging 17 per cent in samples taken October 
1). The results from samples grown by farmers varied greatly, but in 
general the indications were that with proper care in the culture of 
the crop beets with a satisfactory sugar content can be raised in Min¬ 
nesota. 

Experiments in the culture of sugar beets, W. M. Hays (Minne¬ 
sota Sta, Bui, No . 21, June , 1S92, pp. 94-97),— The cost of raising sugar 
beets on weedy land at the station in 1891 was $3.25 per ton, on clean 
land $2.09. The results of planting different amounts of seed indi¬ 
cated that about 20 pounds per acre is required* A test of varieties 
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is reported. Kuauer Imperial gave the largest yield. Plowing to a 
depth of about 9 inches gave the best results. 

Sugar beet culture in Wisconsin, F. W. Woll {Wisconsin Sta. 
Report for 1891, pp. 176-192 ).—A reprint of an article in Bulletin No. 
26 of the station (E. S. R., vol. II, p. 671). 

Sugar cane, J. G. Lee ( Louisiana Sta, Bui, Ho, 16 , 2d ser ., pp, 
479-481), —The results are tabulated of the yield of cane at the sta¬ 
tion and the analysis of the juice. u The stand of cane on the station 
was poor, and this, together with two prolonged drouths with which 
it had to contend, resulted in a rather low yield.” 

Sundry crops, J.G. Lee {Louisiana Sta, Bid. Ho, 16) 2d ser,, pp, 462- 
470 ),— Brief notes are given on the Spanish peanut, 11 varieties of cow- 
peas, 5 of sweet potatoes, 16 of melons, 10 of cantaloupes, 21 of straw¬ 
berries, 5 of wheat, 1 each of rye, oats, and rice, and the yields of hay 
from 16 different grasses. In an experiment with oats and with barley, 
in which a mixture of cotton-seed meal and superphosphate was ap¬ 
plied either at the time of planting or as a top-dressing* in February, 
the results were in favor of the application at the time of planting. 

Growing wheat and oats separately and in mixtures, W. 
Balentine [Maine Sta, Report for 1891, pp. 144,145). —The results ob¬ 
tained on G plats, 43.6 by 240 feet, seeded to oats (12 pounds per plat), 
wheat (24 pounds), or a mixture containing oats (8 pounds) and wheat 
(8 pounds), were “decidedly in favor of oats separately as compared 
with oats and wheat mixed, and oats and wheat mixed as compared 
with wheat alone.” 

Rotation of crops, J. G. Lee [Louisiana Sta. Bid. Ho. 16, 2d ser., 
pp. 436-438). —“ Several years ago the following rotation was decided 
upon as the best combination attainable in this section: This rota¬ 
tion is corn, oats followed by cowpeas, and cotton. This rotation is 
faulty in principle but correct in practice, and was adopted last season 
after two years’ trial. The corn should precede the cotton, but experi¬ 
ence has demonstrated that Rust-Proof oats, the only variety success¬ 
fully grown here, must be planted iu October if maximum results arc 
desired. Cotton can not be removed in time for this crop, while corn 
can.” 

This rotation was begun in 1889 on plats with and without fertilizers. 
The yields in 1889,1890, and 1891 are tabulated. The experiments are 
to be continued. 

Losses in ensiling and field-curing Indian corn, F. W. Woll 

(Wisconsin Sta. Report for 1891, pp. 227-231). 

Synopsis .—In tlie fall and winter of 1890 a comparison was made of the losses of 
dry matter and protein in samples from 65 tons of Indian corn put into a single 
silo at the station and from field-cured fodder left out of doors during most of 
the winter. In the silage the loss of dry matter was 10.3 per cent and of pro¬ 
tein 12.5 per cent. In the field-cured fodder the loss of dry matter was 28.3 per 
cent and of protein 34.8 per cent. The average losses in ensiling and in field- 
curing Indian corn, as determined during the last four years 7 experiments at this 
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station, amount to 15.G per cent and 16.8 per cent for dry matter and protein, 
respectively, for the silage, and 23.8 per cent and 24.3 per cent for dry matter 
and f#r protein, respectively, for the field-cured fodder. 

The experiments here reported were in eontimuition of those recorded 
in the Annual Reports of the station for 1888,1889,and 1890 (E. S. Bill. 
No. 2, part I, p. 20G, and E. S. R., vol. it, pp. 430 and 449). Septem¬ 
ber 2-9, 1890, a station silo with a capacity of 80 tons was filled with 
alternate layers of Burrill and Whitman Ensilage and Pride of the 
North corn cut into pieces three fourths of an inch in length. 

In all 129,014 pounds were cut for the silo. On the top of the green fodder corn 
3,800 pounds of green millet were put for a covering. The silo was opened Decem¬ 
ber 12 and we began feeding from it at once. About 6 inches from the top layer 
had spoiled, otherwise the silage was good close up to the walls of the silo. The 
greater portion of the silage was fed out in the feeding experiment reported else¬ 
where [E. S. R., vol. iv, p.178], and samples from the same were taken once every week, 
so that in all seventeen samples were obtained from the silo; separate analyses were 
made of the same for dry matter and protein content. 

The shocked fodder corn was left in the field until a little before it was needed for 
feeding in the experiment (December 15-April 13). Most of the fodder was there¬ 
fore, left out during the greater part of the winter. The fall was very wet and damp, 
but the winter was rather dry and with much clear, sunshiny weather, so that it 
may be said in general that the season was favorable to this system of preserving 
Indian corn. The dry fodder was fed in the same experiment as was the silage, and 
sampled every week. The following table gives in a condensedform the total quan¬ 
tities of silage and of field-cured fodder com obtained from the land, and the quan¬ 
tities of dry matter and protein in both cases: 


Loss of dry matter and protein in ensiling. 



Put into 
the silo. 

Taken out. 

Difference. 

Loss. 

Weight of fodder...... 

Pounds. 

129,014.0 

32,432.0 

Pounds. 
105,824.0 
29, 090.0 

Pounds , 

Per cent. 

Weight of dry matter. 

3,342.0 

10.3 

Weight of crude protein.. 

2,580.5 

2, 557.0 1 

323.5 

12.5 


Loss of dry mailer and protein in field-curing* 



In fresh 
shocks. 

In cured 
shocks. 

Difference. | 

Pounds. 

Loss. 

Weight of fodder.. 

Pounds. 

129,014.0 

32,432.0 

2,580.5 

Pounds. 
31, 738.0 
23,270.0 
3,682.0 

Per cent. 

Weight of dry matter .... 

Weight of protein... 

9, 162 . o 
898. 5 

28.» 
34. 8 


The table shows that the losses of dry matter and protein as found by us during the 
past year were considerably larger in the field-curing than in the ensiling. The 
wox*k in this line at this station is summarized in our Seventh Animal Report on 
pages 226 and 235 [E. S. R., vol. ii, p. 453]. We found that on the average 20 per 
cent of dry matter was lost in case of both systems. The reason why the losses in 
ensiling came so much lower in last year’s experiment is doubtless that a larger 
quantity of green fodder was ensiled than ever before, viz, 65 tons. It is believed 
that in last year’s work we have come nearer to the actual losses that take place in 
most of the silos of this country. * * * 

A few shocks of Indian corn were put up during last fall from the corn grown for 
the sake of comparison of different varieties. The shocks were left out for exactly 
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three months (from September 13 to December 13). The data, as regards the loss of 
nutrients, are given below: 


Table showing losses of dry matter and protein in field-curing fodder corn. 



AVeiglit of 
shocks. 

Dry matter in shocks. 

Protein in shocks. 

Sept. 

1*3. 

Dec. 

13. 

Sept. 

13. 

Dec. 

13. 

Loss. 

Loss. 

Sept. 

13. 

Dec. 

13. 

Loss 

Loss 

■Wisconsin yellow dent__ 

New York yellow flint. 

Maryland silver mammoth . 

Kentucky white dent. 

Kansas St. Charles. 

Georgia Red Cob. 

Total. 

Lbs. 
87.0 
lOi.o 

232.5 

212.5 
226.0 
214.0 

Lbs. 

34.0 

38.0 

61.0 

67.0 

72.0 

69.0 

Lbs. 
30.16 
36. 59 
57. 37 
57. 36 
56. 27 
45. 81 

Lbs. 
27.41 
29. 46 
42. 77 
48.38 
50.70 
40. 24 

Lbs. 
2.75 
7.13 
14. 60 
8.9S 
5.57 
5.57 

Per 

cent. 

9.1 

19.5 

25.5 
15.7 

9.0 

12.2 

Lbs. 

2. 73 
3.41 
4.75 
4.49 
3.95 
4.35 

Lbs. 

2.07 
2.41 
2.85 
2.44 
3.04 
2.98 

Lbs. 

0.66 

1.00 

1.90 

2.05 

0.91 

1.37 

Per 

cert. 

24.2 

29.3 
49.0 
45.7 
23.0 
31.5 

. 


283. 56 

238.90 

44.60 

15.7 

23.68 

15.97 

7.89 j 33.3 


The average losses found for all the shocks are in this case 15.7 per cent of dry 
matter and 33.3 per cent of protein; these losses are somewhat lower than found 
in the experiment just reported, as would naturally be supposed, as the shocks in 
this case were left out for a shorter time. They were out in the fall, however, when 
we had hard rain storms and much damp weather, which would make the losses 
greater during this period. 

If we summarize last season's work with that of the preceding three years, in the 
same way as was done in last year’s report, we have the following table: 


Average losses in ensiling and field-curing Indian corn; results of four years 3 world. 



In original 
fodder. 

As fed out 
and 

sampled. 

Difference. 

Loss. 

A. —Ensiling. 

Pounds. 

Pounds. 

Pounds. 

Per cent . 

Total quantity of— 





Dry matter. 

68,034.3 

57,410.7 

10,623.6 

15.6 

Protein. 

5,490.8 

4,569.5 

921.3 

16.8 

B.— Field-curing. 





Total quantity of— 





Dry matter. 

72,103 G 

54,937.0 ! 

17,226.6 

23.8 

Protein. 

5,706.4 

4,317.5 

1,388.9 

24.3 


The average losses of dry matter in ensiling Indian corn, according to these 
results, are 15.6 per cent, and in field-curing the same fodder 23.8 per cent. Fox rea¬ 
sons already given, we feel inclined to believe that the former result may still be 
too high, owing to the small quantity of fodder ensiled in previous years' experi¬ 
ments. Our work in this line would therefore lead us to the conclusion that the 
losses sustained in the field-curing and field-storing of Indian corn greatly exceed 
those in ensiling. 

Construction and filling of silos, F. H. King ( Wisconsin Sta, Re¬ 
port for 1891, ;PP- 232-280, figs. 7). 

Synopsis. —A reprint of Bulletin No. 28 of the station (E. S. R., vol. m, p. 248), with 
additional data on the following topics: (1) Importance of lateral pressure and 
of rigid silo walls, (2) weight of silage per cubic foot two days after filling, (3) 
dimensions of silos required to give the proper horizontal feeding areas, (4) lat¬ 
eral pressure of silage, (5) size and distance apart of studding in rectangular silos, 
(6) action of silage juices on different varieties of hydraulic cement, (7) construc¬ 
tion of a round silo, (8) rack for silage corn, (9) amount of labor required to put 
com into the silo. 
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Importance of lateral pressure and of rigid silo walls (pp. 210, 211).— 
Strong lateral pressure is of extreme importance in preventing the 
decay of silage along tlie side walls. Unless the silage presses firmly 
on the walls— 

The high temporature of t.ho silage maintains convection air currents between it 
and tlie walls, which rapidly promote decay and this widens the air passages no that 
rotting is pushed forward at an increasing rate. * * * 

[Again, since the ordinary silo is not absolutely air-tight], the pressure ami suc¬ 
tion effects of the winds on the walls outside and the slow hut constant diffusion of 
air combined with convection currents just referred to, make the exchange of air 
between the inside and outside of the silo much more rapid where tin*, silage is not 
pressed hard against these innumerable small openings. * * * 

[It follows that the silo walls should be so rigid as not to bo sprung outward to 
any considerable extent.] Whore the walls do yield under silage pressure the 
greatest bending occurs at a point below the center, and this leaves the silage in tin*, 
upper half of the silo to settle into a pit which widens downward, and ibis tends to 
leave that portion of the silage after settling pressing against, the walls very lightly 
or not at all. 

The strong lateral pressure necessary to good silage can not safely he secured by 
making the silo wider at the top and leaving it shallow, for then the lack of suflicieut 
downward pressure endangers the whole silage, while the Haring sides, by increas¬ 
ing the dragging of the silage, make the downward pressure less than it would be 
were the walls vertical. 

Weight of silage per cubic foot tico days after filing (pp. 241-211). 

The station silos, which are 14 feet deep, were filled this year with Pride of the 
North corn, a little overripe, to a depth of 13 feet. The silage was cut in half-inch 
sections and continuously tread during the filling, which lasted about one week, and 
had a mean weight at the close of 21.75 pounds per cubic foot. In 1810, when tilled 
to a depth of 12 feet with the same variety of com, but greener, the mean weight, was 
27.3 pounds. Prof. F. E. Emery in Bulletin No, 80 of the North Carolina. Experi¬ 
ment Station, mentions having filled several silos to a depth of 14 feet where the mean 
weight was less than 26 pounds per cubic foot. He cites another silo 3t£ feet deep 
filled with King Philip com whero the silage weighed in averaged only 34 pounds per 
cubic foot, hut which settled so as to average 41.8 pounds supposing no loss to have 
occurred. Two of the New York State Station silos, 11 feet deep, each filled in 
two days, averaged when fall 25.9 and 25.7 pounds per cubic foot, hut settled in 2A 
days so as to average 32 pounds. A Missouri Experiment Station silo, 16 by 22, 16 
feet deep, held 85 tons, making an average of 30 pounds per cubic foot. The silage 
in one of the Kansas Experiment Station silos, filled so as to he 20 feet deep two days 
after filling, had an average weight of nearly 34 pounds per cubic foot. Thu round silo 
of Mr. C.E, King, Whitewater, Wisconsin, which is 22.75 font inside diameter and 31 
feet deep, contained at the completion of filling, when the silage was 27 feel, deep, 
490,694 pounds, as nearly as could he determined by weighing rows in different 
portions of the fields and multiplying these weights by the number of rows, or a. 
mean of 44.6 pounds per cubic foot. In this case the corn was part Hint and pari a. 
small variety of dent, both well glazed, a little dry owing to the drouth, and eat 
into the silo in 1 to 1.5 inch lengths, without treading, the silage being leveled once 
daily. 

Since the water of silage weighs about 62,4 pounds per cubic foot and since the 
solid constituents are about 1.5 times heavier than water, it follows that a cubic, 
foot of silage may weigh more than 62.5 pounds. With silage containing 30, 25, and 
20 per cent of dry matter, the possible weights per cubic foot are near 71.76, 70.2, 
and 03*64 pounds respectively. 
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Iu the Rothamatod silo No. 1, which is 15 "by 13.83 feet and 22 feet deep, it is 
statedthat 217,694 pounds of first crop clear clover containing 46,653 pounds of 
dry matter were run through a chaffer into it,, thoroughly tread during the operation, 
and then weighted with 90 pounds per square foot. Later the weights were removed 
and 46,621 pounds of second-crop clo\er, containing 8,920 pounds of dry matter, were 
out in and again similarly weighted, when the silage was found to he only 18 feet 
deep and to measures,700 cubic, feet. Under these conditions, had there been no loss, 
the silage must have weighed 71.3 pounds per cubic foot. Of course thews had been 
a loss, and the figures suggested about 4.17 per cent of the total green weight. It is 
not stated how nearly full the silo was when Ihe first crop was put in and weighted, 
hut had it been within 2 feet of the top tin* mean weight per cubic foot must have 
born 52.4 pounds, and if we suppose the silo to have been full after weighting, which 
is improbable, the mean weight must still have been 47.7 pounds. In feeding out 
the silage the average weight of the upper 4 feet was found to ho 45.5 pounds and 
that of the lower l loot 59.5 pounds, with a general average of 53.6 pounds per cubic 
loot. 

The writer found the silage in the round silo referred to above to weigh at the 
time of feeding 45.2 pounds per cubic foot at a mean depth of 12.79 feet below the 
level at which the silage was when filling ceased,ninety-four days earlier. 

If we take the mean weight of well-glazed corn silage, cut in slowly to a depth of 
27 feet, at 42 pounds per cubic font (which is 2.6 pounds below that computed for the 
round silo cited above), the upper 13 feet as averaging 26 pounds, 45 pounds as the 
weight of a cubic foot 13 feet below the surface, all of which are given above, and 
then assume that below this 13-foot level the weight per cubic loot increases uni¬ 
formly until 63 pounds is reached, the weight of a cubic foot of silage at different 
depths may he computed, and the average weight of a cubic foot also for silos hav¬ 
ing dilferont depths. In order that 63 pounds may he the maximum possible weight 
of silage per cubic foot h*ss than 3 per cent of dry matter m demanded, and if iho 
silage non tains 20 per cent of dry matter, a weight of 63 pounds per cubic foot de¬ 
mands that there shall be more than one eighth of tlio space unoccupied by either 
water or solids. The results given below can of course be regarded only as rough 
approximations to what may actually occur under the varying amounts of water the 
corn may contain at the time it is put in, and iho following table is given only 
because nothing more exact appears attainable with existing data: 

Table showing the computed might, of glazed com silage at different distances below the sur¬ 
face and the computed mean weight for silos of different depths two dags after filling. 


Depth of 
hi luac, 

"Weight or 
lower cubic. 

TMciui weight, 
of wilagc per 

Depth of 
silage. 

Weigh! of 
lower cubic 

Menu weight 
of silage per 
cubic foot, 

foot of Milage. 

cubic foot. 

foot of silage. 

Feet. 

Pounds. 

Pounds. 

IWt. 

Pounds. 

Pounds, 

It 

15 

27. ft 

24 

Oft 

3ft. 2 

15 

47 

2H. 7 

25 

Oft 

40.2 

in 

4ft 

2ft. ft 

26 

Oft 

41.0 

17 

fil 

31.8 

27 

Oft 

41. ft 

\ H 

5ft 

ft2.4 

2H 

Oft 

42. ft 

in 

55 

ft!!. (1 

2ft 

Oft 

4ft. 3 

2ft 

57 

ft 1.8 

30 

Oft 

41. ft 

2! 

5ft 

35. ft 

32 

Oft 

43.2 


til 

ft7. ft 

34 

Oft 

40.2 

S 

lift 

38. 2 

36 

63 

47.1 


It is evident from the facts given that the storage capacity of silos increases more 
rapidly than the depth until the weight has become great enough to compress the 
silage to its maximum limit, and that beyond this the capacity increases directly as 
the depth. 


* Bothams ted Memoirs, voh IV. 
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Dimensions of silos required to give the proper horizontal feeding areas, 
(pp. 246,247)*—With the aid of the data given in the table of the weight 
of a cubic foot of silage at different depths, the dimensions for two 
depths of silos have been approximately calculated in the following 
table: 

Table giving inside dimensions of silos which will allow the silage to be fed down at a mean 
rate of about 2 or 3 inches daily, assuming 40 pounds of silage , at time of filling, to be 
fed each cow daily. Capacity of each silo sufficient for one hundred and eighty days. 


No. of cows. 

Silo 30 feet deep without partition. 

Silo 24 foot deep with parti turn. 

Contents. 

Round, 

diam¬ 

eter. 

Square 

sides. 

Mean 

depth 

fed 

daily. 

Contents. 

Round, 

diam¬ 

eter. 

Square 

Hides. 

Mean 

depth 

fed 

daily. 


Tons. 

Cu.ft. 

Feet. 

Feet. 

Inches 

t 

Tons t 

Ctt. ft. 

Feet. 

Feet. 

Inches. 

SO. 

108 

4.001 

15.00 

12X14 

2 

108 i 

5,510 

17.00 

16 < L6 

3.2 

40. 

144 

6,545 

16.75 

14 X 16 

2 

144 | 

7,347 

20.00 

18 < 18 

3.2 

SO. 

180 

8,182 

18.75 

16X18 

2 

180; 

9,181 

22.00 

20x20 

3.2 

60. 

216 

9,818 

20.50 

38X18 

2 i 

216 

11,020 

21.00 

22 v 22 

t 3.2 

70. 

252 

11,454 

22. 00 

20X20 

2 

252 ; 

12,857 

26.00 

! 22X26 

3.2 

80. 

288 

IS,091 

23.50 

20 / 22 

2 

288 | 

14,691 

28. 00 

! 24X26 

| 3.2 

00. 

S24 

14,727 

25.00 

22X24 

2 

324 i 

10,531 

29,75 

1 26 x 28 

3.2 

100. 

360 

36,364 

26.50 

24X24 

2 

360 t 

18,367 

31.25 ! 

1 28 \28 | 

i ! 

1 3.2 

1 


Lateral pressure of silage (pp. 249-253).—With a view to ascertaining 
the amount and variation of the lateral pressure of silage on the silo 
walls, experiments were conducted in a round silo 34 feet deep with an 
inside diameter of 22.75 feet. 

Four pressure plates were used, placed at different heights above the bottom of the 
silo and on different sides, and the following table gives the observed pressure per 
square foot, the dates on which they were measured, and the depth of silage above 
the center of the plates at the times the observations wore made. Plate 1 had its 
center 3 feet 1.5 inches above the bottom of the silo; plate 2, 7 foot 5 inches; plate 3, 
12 feet 4.5 inches, and plate 4, 16 feet 4.5 inches above the bottom. 


Table showing observed pressures of silage per square foot in a round silo at the lime of 

filling. 


Date, l 

Plate 1. 

Plato 2, 

Plato 3. 

Plate 4. 

Remarks. 

Depth. 1 

Pres- ! 
sure per 
square 
root. 

Depth. 

Pres¬ 
sure per 
square 
root. 

Depth. 

Pres¬ 
sure per 
square 
foot. 

Depth. 

Pres- 
sure per 
square 
foot. 

Pounds . 

Sept. 3 

7 

8 
11 
12 
12 

15 

16 
38 
18 
19 
22 
24 
30 

Feet. 

Pounds. 

Feet 

3.83 

5.83 

Pounds. 

40.0 

65.0 

72.5 

125.0 

132.5 
135.0 
180.0 
170.0 
160.0 
180.0 
170.0 
200 0 

207.5 
190.0 

Feet. 

Pounds. 

Feet 

Before leveling. 
After leveling. 
Noon. 

Morning. 

Before leveling. 
After leveling, 
Pilling finished. 













15.38 
14.25 
15 75 
18.04 

150.9 

150.9 

176.9 
200.2 
212. 0 
219.4 
212.6 

222.9 

236.6 
220.3 

212.6 

11.46 
10.33 
11.83 
14.13 

6.13 
5.00 
6.50 
8.79 

62.5 

67.5 
75.0 

140.0 
155.0 
146.0 
148.0 
146.0 
147.5 
365.0 
133.0 

2.13 
1.00 
2.50 
4.79 

15.0 
35.0 
35.0 
55.0 
55.0 
70.0 
80.0 
75.0 
85.0 
86.0 
95.0 





19.38 

15.46 

10.13 

6.13 

23 88 

19.96 

17.96 

14.63 

10,63 

21.88 

12.63 

8.63 
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If we divide the pressure per square foot- as given in the table by the depth of 
silage above the centers of Mu*, several plates on the different dates, we get the 
results given below: 


Tabic showing (he mean pressm'c of Til age per square fool for each foot in depth of silage. 


Sept. 


Mean 



Plate 1. 

Plate 2. 

Plate 3. 1 

Plate 4. 

Date, 

Depth of 
silage 

Pressure 
pel foot 
ot depth 

Depth of 
silsu»e. 

Pressure 
per loot 
ofdepth. 

Depth of 
silage. 

Pressure 
per foot 
of depth. 

Depth of 
, adage 

Pressure 
per foot 
of depth. 

■ 

Feet. 

Pounds. 

Feet 

a. s;i 

5.83 
11. Ki 
11. HU 
it ia 

Pounds. 
10.43 
11.14 
10 91 

n. n 

12,74- 
11. ol¬ 
io 02 
10 58 

Feet. 

Pounds. 

Feet. 

Pounds, 

7 


■;. 





11. 

15, os 

9. HI 
11.2.5 
11 10 

6.13 
0.50 

10.20 
11.54 

2.13 
2. 50 
4. 79 

6.13 
10. 63 

8.63 

7. 06 
14. 00 
11.48 
13. 06 

8. 00 
11. OL 

12. 

1 o. 75 

in . 

IS. (II 

is. 

lo.os 

23. ss 

10 07 
t» 91 
0.72 

15. (0 

moo 

17.00 

*"io iff 

14.03 
12.65 

14.02 

10.09 

10.53 

no. .. 

21 SS 



10.40 


11.11 


11.40 

1 


10. 77 







This table shows that in the silo under experiment the pressure increased at an 
approximately eonstant rate of about 11 pounds for every foot in depth of silage. 
There are considerable variations shown in the table it. is true, hut from the char¬ 
acter of the silage, its heating and sett]mg, and the necessarily only approximately 
exact method of measurement of the actual pressures, the variations as a rule are 
not larger than should he anticipated, 1 ' ' 

The corn cut into tin* silo was partly Hint and partly one of the smaller varieties 
of dent, all of it being well advanced toward maturity and the lower leaves often 
dry or wilted on account of the drouth. The field-cutting occurred no faster than 
the. corn was put' into the silo, all of it being out into sections from 1 to 1.5 inches long. 

The results here reported are much huger than those obtained by Prof, Shelton as 
reported in the First Annual Report of t he Kansas Experiment Station, his average 
being only H.ni) pounds tor each foot in depth of silage, as compared with 10.91 pounds 
in these trials. v ' * Practical experience proves beyond a doubt that the pres¬ 

sures arc greater than those indicated by Prof. Shelton's results, and I see, no way 
of avoiding t he conclusion that, in the ea.se here reported, the pressures were as 
great ns the tables presented indicate, and 1 believe they will be found close to the 
trut h for most cases. 

Size and distance apart of studding in rectangular silos (pp. 250-201).— 
A formula by Prof. 0. IL Wing for calculating tlic safe pressure and 
amount of bending' of studding in the walls of rectangular silos is 
given and explained in detail. If is based on the assumption that the 
pressure of the silage increases in proportion to the depth, as observa¬ 
tions seem to indicate. ‘ From this formula the following calculations 
were made: 

8211—Ho. 2-4 
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Table showing for each stud in rectangular silos the computed safe pressure , the com¬ 
puted actual pressure at time of filling in fall silos of different dipths, with studding 
different distances apart , and the maximum amount of bending in each case, where white 
pine is used , 


Depth of 
silo. 


Feet. 

10 . { 

■*.{ 

20 .£ 

22 . { 

24. 


Size of 
stud¬ 
ding. 


26. 

28. 

30. 


2 \' 8 
2X10 
2X 8 
2\10 
2X12 
2X10 
2X12 
2 M0 
2 * 12 
2X12 


2 MO 
2X12 
2X12 
2X12 


Safe 

total 

pres¬ 

sure. 


{Pounds. 
1,733 
2,708 
1,541 
2,408 
3,467 
2,167 
3.120 
1,970 
2,836 
2.600 


1,667 
2,400 
2, 229 
2,080 


Computed pressure per stud and amount of handing. 


Distances between st lidding 


12 inches. 

16 inches. 

18 inches. 

24 inches. 

Total 

pressure. 

Bend¬ 

ing. 

Total 

pressure. 

Bond* 

ing. 

Total 

pressure. 

Bend¬ 

ing. 

Total 

pressure 

Bend¬ 

ing. 

Pounds. 

Inches. 
1.00 
0.52 
1.83 
0.94 
0.54 
1.58 
0.92 
2.55 
1.48 
2.28 

Pounds. 
j 1,8771 

■) ( 

Inches. 

Pounds 
| 2,1121 

) ( 

Inches. 

Pounds. 

| 3,810 J 

| 3, 5641 

| 4,400 5 

\ 5,324? 
> 6,336* 

Inches. 

j 1,4081 

0.69 

0.78 

1.04 

> 1,782? 

) _ _ c 

1 2 'M 

J 2,933 ^ 

1.23 

\ 2.073< 

1.40 


0 72 
2.11 

S ' l 

J 3,300 J 

£ 3,9931 
4,752 1 

0. 81 

1.08 

> 2.200 j 

) _ _ f 

1.22 

1.37 

1.83 

> 2,662] 

> 3,549 ] 

1.97 



> 3,168* 

^ 4,224 









Distances between studding. 



| 6 inches. 

8 inches. 

9 inches 

10 inches 

jj 1,859^ 

I 2,156 * 
2,475 

2.94 

} 2,470 jj 

2,875 

3,300 


| 2,789 | 
3,2.54 

3,713 


J 3,098) 
3,593 

4,325 


3.70 

2.47 

3.48 

2.27 

3.29 

2.55 

2.83 






The pressures given in the two preceding tables and the amount of bending in 
the last table should be understood as applying most closely to the studs nearest 
the centers of the sides of rectangular silos, for in this type of structure the pressure 
must diminish in some undetermined ratio toward the corners, where it becomes 
smallest. In round silos all vertical strips, of unit width, sustain uniform pres¬ 
sures, and in the octagonal types there is a closer approximation to this condition than 
in the rectangular. 

Action of silage juices on different varieties of hydraulic cement ( j>p, 

266 - 2 B 8 ). 

It was learned through a careful examination of thirty-nine silos in which some va¬ 
riety of cement or common liiue mortar had been used, that such linings are softened 
by the silage juices. To procure further evidence as to the effect of the acids (bund 
in silage ui>on known varieties of cement when made up with dillerent proper! ions of 
sand, 6 varieties were procured upon the market for trial and each made up with sand 
in two proportions, one third cement and two thirds sand, and two fifths commit and 
three fifths sand. 

The cement was applied to the four sides of pieces 2 by 1 studding 6 feet long, w Inch 
had previously been covered with lath as for ordinary plastering. After standing 
twenty days to season, and after receiving a coat of whitewash made of the. respecti ve, 
varieties of pure cement, to close up season checks, the two samples of each variety 
were placed together in barrels of water containing 0.0356 percent of lactic acid and 
1.972 per cent of acetic acid. The samples being 3 feet long, the upper 18 indies of 
each sample was outside of the solution and served as a basis of comparison of the 
extent of softening by the acid. 

The samples remained in the acid solution twenty-four days and the relative de¬ 
gree of action of the acids was determined by securing a piece of steel i 1 ,, inch thick 
and i inch wide in the jaws of a heavy wrench, by which it could be moved to 
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and fro over the surface of the cements under a constant and known weight. The 
end of the piece of steel was filed square, hold vertical to the surface of the cement, 
and moved to and lro twenty times in the same place under a pressure of 2 pounds, 
cutting a. groove \ of an inch wide. Four trials were made upon the portion of each 
sample which had been in the acid and ono upon the portion outside, tlxo results of 
which are given below: 


Table showing the amount of softening of different varieties of cement in water containing 

acetic and lactic acid. 


Kinds of cement. 

One third cement, two thirds sand. 

Two fifths cement, three fifths 

sand. 

1 

2 

8 

4 

Aver¬ 

age. 

1 

2 

3 

4 

A ver- 

a&e. 


Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Portland. 

0. Uftl 

0. 057 

0 051 

0.039 

0. 052 

0. 020 

0. 046 

0. 048 

0.038 

0. 038 

Akron. 

0. 053 

0.11S 

0.055 

0.051 

0 0(59 

0. 059 

0. 049 

0. 049 

0.058 

0. 054 

Louisville 4 . 

0.208 

0.284 

0 108 

0 201 

0 268(«) 

0.052 

0. 052 

0.086 

0.055 

0. 061 

Ptiea. 

0.152 

0.138 

0.310 

0.110 

0 128 

0 056 

0. 068 

0 076 

0.081 

0. 070 

Bnli’alo. 

0.177 

0 240 

0.202 

0.100 

0.105 

0.073 

0. (>70 

0.110 

0.115 

0.092 

Milwaukee. 

0.175 

0. 200 

0.207 

0.167 i 

0.189 

0.138 

0.109 

0.072 

0.081 

0.100 


An accident happened to one of the Louisville samples by which the cement was 
broken from the end so as to allow the acid to enter along the wood and act upon 
both sides of the eomont, and to this is due the excessive softening in this case. 
There was practically no abrasion of the surface of the cements hy the tool where 
the acids had not come in contact with them, and hence the relative depths to which 
the tool cut shows the relative resistance of the several varieties of cement to the 
action of the acids. It will be seen that the Portland cement had softened to the 
smallest depth, while the Buffalo and Milwaukee had suffered most. It will also be 
seen that in every case the samples containing the least sand resisted the acid most 
thoroughly, the mean depths being 0.127 inch where the proportion was 1 of cement 
to 2 of sand and 0.069 inch where it was 2 of cement to 3 of sand, or only about half 
as groat. It is evident from these results that a rich mortar should be used in the 
silo and that a coat of pure cement whitewash must afford a marked protection 
against the acids. 

Samples of Adamant and Acme cement have also boon tested as to the effect of 
acetic acid upon them. It was found that both varieties are much more permeable 
to water than the hydraulic cements are, and that the adamant became very soft in 
thirty-eight days in a 2 per cent solution of the acid. The Acme cement is acted 
upon by the acid to some extent, but less than the Portland, On account of its 
being more permeable to water than the hydraulic cements, l hesitate to recommend 
its use in silos in their stead, although a practical test may allow it superior to them. 

Construction of a round silo (pp. 208-274).—Methods of construction 
of a round silo with and without a roof are described in greater detail 
than in Bulletin No. 28 of the station. 

Rack for silage corn (pp. 274, 275).—A. low-down rack used at the 
station is described and illustrated, and is considered more economical 
to use than a high one. 

Amount of labor required to put corn into the silo (pp. 275-270).—The 
methods of filling employed at five different silos are described. The 
observations are summed up in the following table: 
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Table of comparative amounts of labor required in filling silos . 



Tons pur 
tun hours 
labor. 

I*owur used. 

No. 1. 

2. 06 
2. 60 
2.43 
2.45 

Two-horso troiul.. 
Six-liorso s\\u«*p . 

Em?mo. 

Foiir-horso swoop. 

No. li. 

No 3. 

No. 4. 



Kind of corn. 


Distance 

hauled. 


r. & W. 

Flint and deni . 

14 A W. 

Larj*t* d«ut. 


Short 
Uonji. 
Medium. 
Shoi ti. 


Average. 
One case. 


0 tons per ten hours v> itli corn cut in. 

1 tons per ton hours wiili corn put m whole. 


The silo and silage in Indiana, 0. S. Plumb {Indiana 8ta. Bui. Wo. 
40, June, 1892 , pp. 05-81 ).—With a view to increasing the use of silage 
in Indiana general information is given regarding the construction and 
cost of silos; the choice, culture, and storing of crops used for silage; 
and the cost and feeding value of silage. The author estimates that a 
wooden silo with a capacity of 100 tons can be built under cover in a. 
barn in Indiana for $183, and that the culture and storing of silage will 
cost about $1.50 per ton. A feeding experiment is brielly reported with 
eight steers, four being fed on corn silage and four on clover bay, during 
forty-two days. The animals fed on silage made a larger gain in live 
weight at less cost, and were sold at a somewhat greater profit than 
those fed on clover hay. The results of feedin g experiments at other sta¬ 
tions are briefly summarized, together with reports from a number of 
persons in Indiana who have been successful in the use of silage. A 
list of publications on silage is also given. 


HORTICULTURE. 

A. O. Tkitk, Editor. 

Test of some Japanese beans, 0. 0. Gkoroljson, V. C. Buktis, 
and W. Shelton ( Kaunas ftta. Bui. Wo. 22, Dev., 1891, pp. 229-208 ).— 
“Two species of Japanese beans have been grown here at the station 
for two ye ars past. These are the soja bean (Gig cine !i is pi da), and the 
adzuld—the mungo—of India (Phamdus radiatm). both of them have 
given promise of much usefulness in this country. They have l>w»n 
subjected to severe tests concerning their endurance of this climate, 
and have come out triumphantly.” 

jtfotes are giveu on the growth at the station of eda-mame, yellow 
soja bean, yamagata cha-daidzu, kiyusuke daidzu, and the white- 
podded and black-podded adzuki, with illustrations of 2 varieties of 
sojabeaus and the white-podded adzuki, and an analysis of parts of the 
soja bean plant made in Japan. The 4 varieties of soja beans tested 
“are early enough to be depended upon to mature seed in this lat itude 
every year; several others have been tried, but rejected because too 
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late in maturing.” The adzuki was found fco be u a very good bean for 
cooking purposes.” The following directions arc given for raising the 
plants: 

Soja beans. —Do not plant before tlie ground is warm; in Kansas, from tlie middle to 
the end of May. Plant in rows 30 inches (or on low, rich ground, 3 foot) apart, and 
drop the beaus with a drill about 2 inches apart in the row. Keep them free of weeds 
and give shallow culture whenever the ground begins to form a crust after a. rain, 
but do not work them while the leaves are wet whether from dew or rain. Out the 
plants with a scythe or mower when the beans begin to ripen; let them cure in small, 
high piles, and thresh when dry. If allowed to get too ripe before they are harvested 
or if left long in the field after they are cut, exposed to alternating showers and sun¬ 
shine, the pods will hurst open and tho beans waste. 

Adzuki beans should be grown in rows 3 feet apart and the beans dropped about an 
inch apart in the row and covered 1 inch deep. They should be cat before they are 
dead ripe, cni;ed in small bunches, and housed as soon as possible. Careful handling 
is necessary to avoid waste. It was found that the beans are too brittle to be threshed 
on the machine, nearly all being broken, but they are very easily beaten out with 
sticks. 

A breeding experiment with tomatoes, E. S. Goff ( Wisconsin 
8ta. Report for 1891, pp. 152-159, JiijB. o). 

Synopsis .—Experiments with Cook Favorite tomatoes grown from seed from mature 
and immature fruits through six generations indicated that the use of immature 
seed reduces the growth of the plant, increases its prolificacy, and promotes 
early maturity. 

For six seasons (lS83- ? 89) one strain of Coolc Favorite tomatoes has 
been grmvn from mature seeds and another strain of the same variety 
from seeds “ taken from fruits that had not commenced to change color 
toward ripeness.” 

The foliage and stems of ten plants grown from the ripe seed the past season, 
from which the fruit had all been picked, weighed oil September 21 149 pounds, 
while the same number from the immature seed weighed but fi5| pounds. These ten 
plants from the ripe seed had matured up to September 31) 1,21)8 fruits, weighing 
57,127.2 grains, while the ten plants from the unripe seed had matured at the- same 
time 2,519 fruits, weighing 102,37G.fi grams. * 1 * The use of immature seed 

lias clearly tended to promote early maturity, though the degree to which this in- 
tiuence has been manifest has not been uniform in different seasons. The first season 
(1884) the plants from unripe seed matured their first fruit twenty days in advance 
of those from the ripe seed, and they had matured ton fruits ten days in advance of 
the latter. * In 1885 the two strains ri pened their first fruits on the same day, though 
the one from unripe seed matured ten fruits seven days iu advance of the other, j 
In 1881) and in 1889 the dates of first maturity were not noted. In 1890 the strain 
from immature seed ripened its first fruit eight days and 1891 at least fourteen days 
in advance of the other. Dr. J. C. Arthur, who grew tho two strains at the Indiana 
Station in 1890, secured an earliness of three weeks from the immature seed, it thus 
appears that in the five trials in which the dates of first maturity were noted the 
strain from unripe seed gave its first ripe fruit on the average 12.fi days earlier than 
tho other strain. 

The size of the fruits has been reduced slightly with the use of immature seed. 
Thus the fruits from the unripe seed averaged in weight 4-0.64 grams, while those 
from the mature fruits averaged 44.01 grams. 

*New York State Station Report for 1884, p. 224. 

tlbid, 1885, p. 209. 
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The firmness of the fruit from the immature seed has been somewhat less than that 
from the rij>e seed, the rind being slightly Ihinnor. A somewhat greater tendency 
to ripen unevenly has also been manifest, the fruit often being found slightly green 
at the center when appearing quite ripe externally. 

In keeping quality, the fruit from the immature seed has generally been inferior 
to that from the ripe seed, hut the past season this difference scarcely appeared, 
both strains having kept remarkably well when picked from the plant. The fruit 
from the immature seed was, however, rather more subject to decay when left on the 
vines, and has always shown a greater tendency to crack after rain. 

The form of the fruit has been very perceptibly affected, being rendered more ob¬ 
late. Thus in forty typical fruits from the ripe seed measured the past season, the 
axial diameter was to the transverse diameter as 1 to 1.125, while in the same num¬ 
ber from the unripe seed it was as 1 to 1,313. Similar differences were noted m 
previous years. The number of cells appears to have been affected. The forty typ¬ 
ical fruits noted above from the ripe seed contained a total of 97 cells, while those 
from the unripe seed contained a total of 128 cells. A similar difference was noted 
by Dr. Arthur in 1890. 

The tendency of the fruit to grow double has increased with the use of immat ure 
seed. In the yield of ten plants from the mature seed, only 21 per cent of tin* fruit 
that ripened between August 17 and September 19 were double, while in Unit of 
the same number from the immature seed 8 per cent were double. Similar dif¬ 
ferences have been noted in previous years. 

The proportion of seed to the weight of the fruit appears to have been affected. 
Five typical fruits from mature seed contained 2.64 seeds per gram of fruit, while 
six typical fruits from the unripe seed contained 3.35 seeds per gram. 

The weight of the seed appears to have slightly increased with the use of imma¬ 
ture seed. The seeds from the five typical fruits noted above from the plants from 
ripe seed weighed 2.743 grams per thousand, while those from the six fruits from 
unripe seed weighed 2.804 grams per thousand. Another sample of seed from the 
mature seed strain weighed 2.323 grams per thousand, and a second from the unripe 
seed strain weighed 2.787 grams per thousand. It should he remembered that these 
seeds were all from mature fruits. 

The posture of the plant seems to have been rendered more decumbent by the use 
of immature seed, a fact noticeable throughout the experiment. 

The aspect of the foliage has been affected in a conspicuous manner: The shade 
of color has been uniformly lighter in the plants from unripe seed and the tendency 
to blight has been noticeably greater in this strain. Idle surface of the leallets has 
also assumed a much more blistered appearance in the plants from immature seed 
than in those from ripe seed. 

The genmnative power of the unripe seed lias been uniformly very low. in 1881 
seed from a very immature fruit vegetated but 2 per cent, while seed from a ripe 
fruit in the same trial vegetated 96 per cent. The immature, seed planted in the 
spring of 1891, tested in the Geneva apparatus, showed a germination of 31 per cent, 
while the ripe seed germinated 99.5 per cent. In three trials the weight of the 
immature seed was fouud to be somewhat less than that of mature seed. This was 
true whether the mature seed came from a plant grown from ripe or unripe seed. 

The percentages of water and of ash contained in the plants appear to have been 
affected, a decrease in the water content, and a corresponding increase of ash having 
been found in the plants from the unripe seed. * “ * 

In the fall of 1883 a single plant in a row of the Little Gem tomato, a variety bear¬ 
ing a considerable resemblance to Cook Favorite, was observed to be much more 
feeble in growth and to have a larger percentage of decayed fruits than any other 
plant in the row. * * v 

In the hope of finding a clew to the cause of this feebleness, seeds were taken from 
some of the sound fruits from the feeble plant and also from one of the other plants 
that was apparently in perfect health. The two samples of scuds were planted tho 
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.following spring, and tin* two strains have been continued as in the preceding ex¬ 
periment, 'with the exception that after the first two seasons the seeds of the fee Ido 
strain wore taken from decayed instead of from sound fruits. ' ' v 

The feebleness appeared to increase during the first three plantings, hut this ash 
not been true of later plantings. What is more to the present purpose, the changes 
noted in the intending experiment as accompanying the use of immature seed have 
been almost exactly duplicated in this instance. 

Sweet corn, thickness of planting, G. W. MoOluer (Illinois ftit a. 
Bid. Wo. 21 , May , 1892\pp. 101 , 102 ).—Notes and tabulated data on an 
experiment in winch Cory, Burlington, and Roslyn Hybrid were planted 
in hills in rows 44 inches apart, at distances of from 12 to 3d inches in 
the row. A bacterial disease materially reduced the crop. In general 
the yield decreased as the distance between the hills was increased. 
/Analyses of California prunes, apricots, and peaches, G. E. 
Colby and H. P. Dyer ( California Bui. Wo. .97, May 31,1882 , pp. 8). 

Synopsis .—Brief descriptive notes and tabulated proximate analyses of 12 sam¬ 
ples of fresh and 1 of dried prunes, 7 of apricots, and 2 of peaches, with ash 
analyses of French prunes and Royal apricots. The results are discussed in 
some detail. The work reported in this bulletin is in continuation of that on 
oranges and lemons recorded in Bulletin No. 93 of the station (E. S. R., vol. 
hi, p. 78). 

The varieties included in the samples analyzed were as follows: 
Prunes —Prime d’Agcn, French, Wangenheim, Robe de Sergent, Fel- 
lenberg, Hungarian, Bulgarian, German, Datte d’Hongrie, and St. Cath¬ 
erine; apricots —Hemskirk, Blenheim, Royal, Peach, Moorpark, and 
Pringle (f); peaches —Orange Cling and Lemon Cling. 

The general results of the analyses were as follows: 

Proximate analyses of primes, apricots, and peaches. 


A nab sea. 

l*ea( 

Orange 

Cling. 

lies. 

Lemon 

Cling. 

r runes. 

Apri* 

cuts. 

Dried 

prunes, 

Bruno 

il’Agon. 

?H\KK'VL ANALYSIS. 











Averaye 

Average 


Average weight.-.. ... 


153.50 

215.50 

27.100 

00.100 

m oo 

JNiunbei .. 

—per pound.. 

3.10 

2.20 

20.500 

7.30(1 

4H. OO 

Flesh . 


03 00 

03.70 

04.550 

91.200 

90. 00 

Pits..... 

.do... 

0.10 

«. 30 

5 450 

0.800 

10. 00 


.do... 

70.10 

70,20 

73.300 

87.300 



. do.. 

20.00 

23. HO 

20. 700 

12.700 


JUICE. 






Total sugar by copper (inversion). 

.do. . 

20.00 

14.00 

10.700 

13.340 


Acid, inlerms of sulphuric (S< ) 3 ). 

.do.... 

0.17 

0.32 

0.430 

0.630 

0,02 

SUG Alt. 






47,25 

In fresh flesh.... 

.do ... 

10.00 

10. SO 

12.300 

11.500 


In fresh fruit... 

..do.... 

15.00 

10.00 

1L 050 

10.700 


NITROGEN. 






In whole fresh fruit ... 

.do. ,.. 



0,148 

0.229 


3n fresh flesh... . . . . 

. do ... 



0.122 

0.100 


To ffpah nhst_____ ___. 

_ __ da . 



0.028 

0.871 


Albuminoids in whole fresh fruit (omihalout 




to nitrogen)... 

. do.... 



0.928 

1.427 

3.00 
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Proximate* analysts of prunes, apricots, and p cache* —Continued* 


Analyses. 


AS IT (PUIlIfi). 


In whole fresli fruit . 

In fresh flesh. 

In fresh pita. 


GENEHAL 1'KOXIWA'I E ANALYSIS. 


"Water. 

Organic matter 
Ash. 


Total 



Poaches. 


Apri- 
< oU. 

Dried 
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Cling. 
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('ling 

Prunes. 
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Prune 
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i 

.1 eeru;te\ 

.1 re rente 

1.(55 

do 

0. 02 

0. ii 

o. m 
o. :m 

0 5Id 
0.501 


do. - 



0.52(5 

0.702 


do... 

78.50 

8(5.50 

81.200 1 

1 85.570 

28.00 

do .. 

20 KS 

13 0(5 

18.1510 j 

| 18 010 

70.85 

do... 

(1.(52 j 

0 44 

0.400 J 

| 0.520 

1.(55 


100.00 

I 

loo oo ;loo. ooo 

! i 

100.000 j 
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Ash analyse* of prune* and apricots. 



French prunes. 

Royal apricots. 

Whole 

fruit. 

1 Flesh. 

1 

Per cent. 
0.434 

69.500 
3.070 
3.010 
5.330 

I 0.830 

I 0.170 

1 LI. 560 
2.130 
4.300 
0.200 

Pits. 

Per cent. 
0.582 

24.010 
4.580 
6.040 
16. 260 
1.140 
; 1 900 

I 32.980 
5.400 
7. 880 
0.220 

Whole 

fruit.. 

Per cent. 
0.550 

54.880 
10.570 I 
3.520 

3.850 
1. 710 
0.310 

13.800 
2.950 

7.850 
0.600 

Flesh. 

Pits. 

Pure ash. 

Composition of pure ash : 

Potash . 

Soda. - . 

Lime. 

Magnesia . 

Peroxide of iron.-. 

Oxide of mauimeso. 

Pliosporio acid. 

Sulphuric acid... 

Silica. 

Chlorine. 

Per cent. 
0. 442 

65 020 
8.180 
3.240 
0.1(50 
0. 850 
0.810 
13.100 
2.370 1 
4.560 
0.190 

Per rent. \ 
0.542 

58.890 
11.200 
3.240 
8, 310 
0.770 
0.090 
11. 200 
3.750 
8.210 
0.580 

Percent. 

0.681 

10.950 
8. 450 
0. 750 
11.580 
12.390 
1.650 
43.760 
5.380 
2.580 
0. 650 

Total. 

99.970 

100.100 

100.160 

100.000 

100.040 

100.140 

Less excess of oxygen due to chlo¬ 







rine. 

0. 050 

0.050 

0,050 

0.150 

0.140 

0. 400 

Total. 

99. 920 

100.050 

100.110 

99.850 

99 900 

99. 740 


Proportion of pits to flesh, prunes. —The 1 ‘itnge in the percentages of pits is from fl,7 
in Hungarian to 7.5 in Rohe do Sergent, 5.5 percent representing the general aver¬ 
age, thus leaving about seventeen times as much flesh as pits. '' * v 

Proportion of pits to flesh, apricot*. —Leaving out of consideration the Pringle, on 
account of its small size and relatively slight importance, the variation of pit per¬ 
centages is from 4.11 per cent in Hemsldrk to fl.7 per cent in Peach. 11 v * The aver¬ 
age pit content is5.8per cent, leaving about sixteen times more flesh than pits. * H * 
For equal weights of prunes and apricots (whole fresh fruit) the consumer receives 
nearly the same amount of flesh or available matter. v s ' 

Proportion of pits to flesh, peaches. —Lemon Cling has some thirty-three times more 
flesh than pit; Orange Cling shows twenty-live times more flesh. 

European analyses of these fruits report iigures which do not differ materially 
from those furnished in the above table; the average pit percentages for prunes is 
5.4, for apricots 5.3, and for peaches 6.1, the weights for whole fruits not being given 
in the analyses at hand. 

Proportion of juice to flesh, primes.— French prune has the largest proportion of free 
juice, namely, 87 per cent—nearly seven eighths of the flesh. Robe de Sergent falls 
but slightly below, with 85 per cent, or live sixths of the flesh. The driest flesh is 
that of St. Catherine (unripe sample), about one half of it being liber; a later and 
fully ripe sample of the same name approaches closely the general average of 73 per 
cent, or nearly three fourths the flesh. It is important to note that Hungarian, 
while the largest fruit, has nearly 10 per cent less juice than the average French 
prune, L e., 70 against 80 per cent. 
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Proportion of juice to flesh, apricot*.—* The relation between juice and liber iu the 
flesh is quite constant, as none of the figures obtained differ more than 5 per cent 
from the general average (87.3 per cent), the juice amounting to seven eighths of the 
flesh, Royal, Peach, and Moorpark varieties showing the highest proportion of juice 
(90 per cent), and Homskirk (not fully ripe) the lowest (82.3 per emit). 

The average ilosh of the apricots from this showing is apparently more juicy than 
that of tlie prunes, iu the ratio of 7 to 6. 

Sugar content of the juice, flesh, and fruit, prunes .—by far the highest sugar per¬ 
centages are found in the ripe, soft, and juicy French prunes of the various locali¬ 
ties; the somewhat harder varieties, Waugenlieim, Rohe do Sergent, Follenberg, 
Bulgarian, German, and Butte d J Mongrie, yielding on the average (1 per cent less 
sugar. Although there is a difference of one month m the picking (September 28 to 
August 26) of the French prunes from Mountain A f iew and San Jos6, yet for the flesh 
and fruit the sugar content is nearly identical—18.6 per cent for flesh and 17.6 per 
cent for the entire frmt, fresh. St. Catherine (ripe) with 22 per cent of sugar in its 
juice, compares well with the sugar percentage (average 22.6 per cent) in the juice 
of French prunes; referring these figures to the flesh and fruit, those for the St., 
Catherine arc some 2.5 per cent less on the average. In connection with the St. 
Catherine it is interesting to note the wide difference, fully 6.5 per cent, in the sugar 
found in the sample not fully ripe and in that fully ripe, picked over three weeks 
apart. 

Among the other (or firm-fleshed) prunes the widest differences in sugar percent¬ 
ages is 3.8 Datte d 5 Hongrie showing 12.41 per cent and Wangenlieiw 8.8 per cent 
for the whole fruit. A sample of dried French prunes ready for consumption yields 
47.25 per emit of sugar. This latter iigure is a little over four times larger than the 
general average of sugar in whole fruit of the fresh prunes. 

Sugar content of the juice, flesh, and fruit, apricot h. —Both the early (picked in June) 
and later varieties (picked in August), with the exception of the (not fully ripe) 
Homskirk, show a remarkably close resemblance to each other in regard to sugar 
content, the Royal with 15.06 per cent and Peach with 15.72, the highest in sugar 
showing hut about 2 per cent more than the general average, 13.34 per cent for the juice. 
Taking the general averages of sugar in the juice of prunes and apricots 
we And that the prunes stand a trifle over 3 per cent the higher; for the. 
flesh and for tlie whole fruit the difference is considerably loss, viz, about 1 per 
cent. Apricots then, according to these determinations, range much low “r in sugar 
(6 per cent) than the Prune d’Agon, the difference being nearly the same as already 
noted abuse for tbe harder prunes. 

European reports of these fruits show that the juice of prunes contains, on the 
average, 6.15 per cent sugar, apricots 4.69 per cent (one ease is reported of a small 
variety of apricots with 16.5 per cent sugar'), and for peaches 1.48 pm* cent, these, 
figures being from two and a half to three times less than those herein presented for 
these fruits as grown in central California. There seems thus to be good cause for 
the preference they have so quickly attained in the market. 

By reference to the small table following the relations to each other of the average 
sugar and acid contents of some California fruits will readily be neon. For conven¬ 
ience of comparison the acid is expressed in terms of sulphuric acid (SO (5 ). 




Sugar in- 

- 


Acid, 

Juice. 

Flesh. 

Whole 

fruit. 

Apricots from Niles......., 

Per ct. 
o. on 

Per ct. 
13.34 
1G. 70 

Per et, 
11,50 

Per et. 
10,7 0 
11.05 

nun. 

20.70 

Prunes from Niles, San JosA ami Mountain View -. 

0.^:1 

12.30 

French prunes, from Niles, Sun Jos6, and Mountain View. 

0,25 

22. (10 

38.33 

(irapes from various lorn li tics... 

0.50 
1,34 

24.00 

23.00 

Oranges from vai ions local ides..... 

ft. G5 

6.20 

4.70 

Peaches from Anderson, Shasta County,and Chico.... 

0. 24 

17 .00 

13.40 

12,50 
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Add in the juke, prunes.—The maximum, nearly 1 percent, is in the Hungarian; 
the minimum, 0.23 per cent, in flic Prune ri’Agen, No. 1; tin* average, 0.13 per cent, 
being almost twice the minimum. 

Acid in the. juice, apricots .—While the acids differ from 0,5 per cent to 0.8 per cent 
they do not show as great a diversity as the prunes in this respect. Jn both fruits 
it appears that low acids are combined with high sugars. European ana lyses, which 
report the acid in terms of malic, when corroded for sulphuric, give for prunes 0.51 
percent, apricots 0.7per cent, and peaches 0.55 per cent, which do not differ much, 
except for peaches, from those we report. 

yutritivevalues, nitrogen content. —As heretofore set forth in Bulletin No. 03 [E. 8. R, 
vol. n, p. 78J, the California orange with 1.2 per cent albuminoids, while lower 
in these ingredients than the Sicilian (1.73 per cent albuminoids), was raced the first 
in this respect among our fruits. In so far as our later work hears in this direction 
we must accord to the apricot (edible portion alone) an equal place, albuminoids 
being 1.19 per cent; the prune (0.76per cent albuminoids) tubes the second place; leav¬ 
ing the other fruits, grapes, bananas, apples, and pears (from European data), to stand 
in the order now mentioned till wo find opportunity to study them. The apricot 
as a whole (pits included) shows 1.43 per cent albuminoids or 0.23 per cent more 
than the orange. 

Among tlie prunes the highest percentages of albuminoids (0.94) is found in tin* 
flesh of German and the ripe St. Catherine, closely followed by that of the Bruno 
d’Agen with 0.86 per cenf; the lowest of the series being the Rohe de Bergen t, with 
only 0.52 per cent—about 0.2 per cent less than the average for the flesh of all the 
primes, which is 0.76 per cent. 

The flesh of the apricots shows oven a greater difference in albuminoids than the 
flesh of the prunes, being quite one half of 1 per cent; the maximum, 1,87 per cent 
albuminoids, is seen in tlie Royal and the Moorpark; the minimum, 0.84 per cent, in 
the Peach variety, ranges nearly with the highest albuminoid content in the prunes, 
0.04 per cent. 

Apricots grown in Europe average 0.49 per cent albuminoids, just about one third 
as much as the Californian (1,37). European primes (with 0.78 per cent albumi¬ 
noids), however, are more nearly like the Californian (0.76 per cent) in ibis respect. 

With this portion of our work we give below a summary of the food constituents 
of some of our dried (cured) commercial French prunes, dried apricots, and grapes: 


Dried edible portion of— 


"Water. 

Ash. 

Albuminoids (crude protein). 

Crude fiber. 

Nitrogen-free extract. 

Eat. 

Sngar. 

Free acid, calculated us sulphuric (SO 3 ) 
Tannin. 

Total. 


French 

prunes. 

Apricots. 

Grapes, 
Blank 
Mah asia, 
“ Grape 
Food." 

Apples 

(Euro* 

pean), 

Per rent. 
25 ‘JO 

1. r»o 

2, 70 

Per rent. 
32. 44 
t,;iK 
3. 27 

7 *er cent. 
04. 83 
IJii 
2. 04 
3.70 

2 17 
0.50 
52.50 
0.85 
1.20 

Per rent. 
20.00 
1.40 
1.70 
8. 30 
21,00 

20. 07 

31.81 

40. r»:i 
0. *10 

20. r>u 
1,51 

32.00 
2.00 




300,00 

100.00 

300.00 

100. 00 


* Dried and ground by 31. E. Wood, Rutherford, Napa County, California. 


Ash composition and nitrogen content .—Contrary to statements in our previous pub¬ 
lications (Bulletins Nos. 88 and 93), in which, according to European data, the orange 
stands second (grapes being first) among fruits in the quantity of mineral matter 
withdrawn from the soil, we find that weight for weight the apricot has the second 
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place, and that 111o prune and the orange have about an equal right to the third 
place, thus again bringing plainly before us the fact that avo can not safely use 
European results, as heretofore, as a basis of comparison for our fruits. 

Upon the basis of the preceding table of this publication and those given in bul¬ 
letin No. 93, Avehave prepared the folloAving tabular view of the amounts, in pounds, of 
soil ingredients extracted by the different fruit crops, that will have to be replaced 
by fertilization: 


Fruits. 

Total ash. 

j Potash. 


Nitrogen. 


2 * 01171 ( 1 $. 

Pounds. 

2*ottnds. 

| 

2*ound$. 

GRAPES. 





European: 


' 



In each 1,000 pounds. 

8.8 

5.00 

1.52 

1.70 

APRICOTS. 





European: 






4. 90 



0.86 


147.00 



25.80 

California: 





III each 1,00Q pounds. 

5.1G 

2.10 

0.71 

2.29 

Crop of 30,000 pounds. 

154 80 

84.98 

21.38 

OH. 70 

PRINKS. 





European: 





In each 1,000 pounds. 

0.3 

3.73 

0.95 

1.22 

Crop c >130,000 pounds. 

1K9.00 

111.90 

28.53 

3o! 00 

California: 





In each 1,000 pounds. 

4.03 

2 . m 

0.53 

1.48 

Crop of 30,000 pounds. 

120.90 

79. 700 

15.95 

44. 40 

ORANGES 





European: 



i 


Ill each 1,000 pounds. 

0.07 

2.78 

0 67 

2.09 

Crop of 20,000 pounds.. 

121.40 

55. GO 

13.40 

53.80 

California: ' 





In each 1,000 pounds. 

4.32 

2.11 

0.53 

3.83 

Crop ol'20,000 pounds. 

80.40 

42.20 

10.60 

36.00 


California, prunes thus appear to draw much less upon all the mineral ingredients 
which have to be replaced by fertilization than the European; the hitter, however, 
draw' much more lightly than tin* former upon nitrogen. Apricots, both of Califor¬ 
nian and European growth, stand, in total amount, about equal as to mineral ingre¬ 
dients withdrawn; as to nitrogen, the California fruit draws 2.5 times as much, 
hIioan ing the very material difference in the relative proportions of the vital silo 
ingredients among themselves. 

Potash .—In the ashes of prunes and apricots, as in the orange, potash is seen to ho 
the leading ingredient (at least one half the ash), ranging somewhat higher in the 
two former fruits. In its distribution as between pits and liesht.be greatest differ¬ 
ence is shown by the European prune. For apricots we, have no foreign data. Al¬ 
though potash constitutes so large a portion of the ash of these fruits, its replenish¬ 
ment to the soil Avill be delayed long beyond the addition of other fertilizing ingre¬ 
dients because most California, soils are naturally so Avell stocked with it that avail¬ 
able potash for the current demand Avill in many cases be adequately supplied for 
many years. 

Phosphoric acid is not so heavily drawn upon, nor do our fruits in any ease so far 
quite reach the same demand upon the soil in this respect as the European. Its dis¬ 
tribution between pits and flesh also is not quite so variable as that of potash. 
Since our soils usually contain a limited supply of phosphoric acid, the prune and 
apricot, as well as the orange orchards, will require phosphatic fertilizers flrst when 
any are used. 

Nitrogen .—The apricot here leads in its demand upon the soil in this substance, 
closely following the European orange. Averaging the nitrogen withdrawn by the 
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prune and apricot, we obtain a figure but slightly greater than that for Ihe orange, 
emphasizing for those fruits the same necessity of early replacement of nitrogen, and 
partly for the same reason, viz, that California soils are usually not rieli in their 
natural supply of this substance. 

Of the other ash ingredients it will be seen that lime is quite constant, although 
much less in amount (for prunes) than European standards show. Especially is t bis 
difference soon in the comparison of the ash analyses of the flesh and pits, lu the 
orange ash the lime content far exceeds that of eit her Ihe prune or apricot; accord¬ 
ingly as our soils generally contain plenty of Jinn* even lor oranges, we would rarely 
expect to fertilize with a view to its replacement. Soda is seen to he much higher 
her© than in European analyses of the ash of the prune; this is probably explained 
by the fact that California soils, like those of other arid regions, contain much more 
soda than the European. 

/ The cultivated native plums and cherries, L. 0. Hailey (Fete 
York Cornell ISta. Bill. No. 38, Jme, 1892, pp. 73, Jifjtt. 11). 

Synopsis .—Classified descriptions of 140 named varieties, with statements regarding 
important varieties, methods of propagation, and insects and fungous diseases 
attacking plums. Tabulated data are given regarding the home and market 
value, date of ripening, and period of blooming* of a number of these varieties. 
There are also descriptions of 8 species of native cherries, special attention be¬ 
ing given to the sand ami dwarf cherries. 

The classification of native plums adopted in the bulletin is as fol¬ 
lows: 

Americana group (Primus americana ).—American Eagle, Beaty 
Choice, Black Hawk, Brainerd, Cheney, Chippeway, Cottrell, Deep 
Creek, De Soto, Forest Garden, Gaylord, Harrison Peach, Hawkeye, 
Ida, Illinois Ironclad, Iona, Itaska, Kickapoo, Kopp, Late ltollingstoue, 
LeDuc, Little Seedling, Louisa, Luedloff Green, Luedloff Red, Maquo- 
keta, Minnetonka, Mussey, Nervtown Egg, New Ulm, Ocheeda, Letter 
Premium, Purple Yosemite, Quaker, Rolling-stone, Speer, Van Buven, 
Wazata, Weaver, Wier Large Red, Wild Rose, Wolf, Wyant, Yellow 
Sweet, Yellow Yosemite. 

Wild Goose group (Primus hortulana). —Clark, Cumberland, Gar¬ 
field, Golden Beauty, Honey Drop, Indian Cliief, Kanawha, Missouri 
Apricot, Moreman, Poole, Reed, Roulette, Sucker State, Texas Bell. 
Waylaud, Whitaker, Wild Goose, World Boater. 

Miner group (Primus hortulaua, var. mineri ),—Clinton, Forest Rose, 
Idol, Indiana Red, Iris, Langsdou, Leptune, Miner (Larsons), Prairie 
Flower, Rachel. 

Chickasaw group (Primus an gust [folia).— African, Arkansas Lom¬ 
bard, Caddo Chief, Coletta, Early Red, El Paso, Emerson Early, Hod¬ 
man, Jennie Lucas, Lone Star, Newman, Ogeeehee, Pottawattamie, 
Robinson, Schley, Strawberry, Wooten, Yellow Transparent. 

Marianna group. —DeCaradeuc, Marianna, Hattie. 

Beach plum (Primus maritima ).—Bassett American, 

Primus subcorduta. 

Hybrids. —Blackman. 

Unclassified varieties .—Allen Yellow, Berry, Champion, Charles 
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Downing, Cherokee, Col. Wilder, Cook Choice, Couler, Crescent, City, 
Diamond, Dr. Dennis, Dunlap, Early Honey, Ellis, Evsther, Excelsior, 
Hammer, Houston County, Elughes, Iola, Irene, Itlmea, James Viek, 
Jewell, Jones, Miles, Milton, Mrs. Clifford, Muncy, Munson, New Amer¬ 
ican, Okaw, Piram, Pare Ripe, Raymond, Bock lord, Rocky Mountain 
Seedling, Round, Silas Wilson, Smiley, Teimeha, Tomlingsou, Van 
Deman, Wady Early, Winnebago. 

The following summary is taken from the bulletin : 

Plums. —(1) Tlie native plum industry dates from tlie dissemination of the Wild 
Goose some forty years ago. It is only within the last decade, however, that, this 
industry has assumed great importance. 

(2) Five species and one botanical variety of native plums arc now in cultivation 
for their fruits. 

(3) Nearly all the commercial varieties belong to three species, Primus amcriama, 
P. hortulaua, and P. an cjustifolia. These species grow wild in regions oast, of the 
Rooky Mountains. 

(4) Primus am erica na grows the farthest north of any of the native plums, and its 
varieties are the hardiest of any. The species also grows as far south as nod horn 
Mexico. The range of adaptability of its varieties may therefore bo assumed to he 
very great. The species is naturally variable unci is therefore attractive to the horti¬ 
culturist. 

(5) The fruit of Pnunis amcricana is firm andmeat\, usually somewhat compressed 
or flattened, often marked by a distinct suture, dull in color, which ranges through 
various shades of rod and purple to an ill-defined and blotched orange. The skin is 
thick and tough, often acerb, and covered with a pruinoso blooiu. The stone is large 
and more or less battened and winged, and is sometimes nearly or quite free, and 
the surface is either slightly pitted or perfectly smooth. 

(B) Forty-five varieties are referred to Primus americana in the preceding lists. 
The most popular of these are (honey, Deep Creek, De Soto, Forest Garden, Itaska, 
Louisa, Purple Yosemite, Quaker, Uollingstone, Weaker, and Wolf. The Americana 
varieties succeed best, on tlie whole, in the Northern States of the Mississippi Valley, 
as in Wisconsin, Iowa, and Minnesota; some of thorn, however, are successfully grown 
iu Texas and on the Atlantic Slope so far south as 37 u or 38°. 

(7) Primus horlulana grows wild in the Mississippi Valley from northern Illinois 
to Arkansas, extending eastward into Kentucky and Tennessee and possibly farther, 
and in the Southwest spreading over a. large area of Texas. It is naturally variable 
and has given many important cultivated varieties. Tt lias never been recognized 
as a distinct species until this year. There are two or three distinct types repre¬ 
sented in the species, one of which, the Miner group, appears to possess some radical 
points of difference from the typical representatives of the species. 

(8) The fruit of Primus horlulana is firm and juicy, spherical or spherical-ohkmg, 
never flattened, and in color ranges through several shades of bright red to clear 
pure yellow. The skin is thin, often marked with small dots, and is usually covered 
with a thin bloom. The stone a-lways clings; it is comparatively small, rough, turgid, 
sometimes prolonged at the ends, hut is never prominently wing-margined. 

(9) The Wild Goose is the best known of the native plums, although its quality is 
not high. This popularity is due to its productiveness, earliness, beauty, good ship¬ 
ping qualities, and to the circumstance that it was early introduced to cultivation. 
This variety is grown from Iowa, Michigan, and New York to Georgia and Texas. 

(10) The Wild Goose group of plums as a whole is well suited to the middle lati¬ 
tudes. The most prominent members of the group are Golden Beauty, Indian Chief, 
Missouri Apricot, Moreman, Way land, and Wild Goose. 

(11) The Miner group differs from the Wild Goose or true Hortulana group by dull 
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and comparatively thick leaves, which are conspicuously veiny below and irregularly 
coarse-toothed ‘and more or less obovate in outline, and by a rather late and very 
firm fruit and a flat and nearly or quite smooth stone. The varieties are, all much 
alike. In a wild state this form of native plum probably grows from Illinois to 
Tennessee and Arkansas. 

(12) Ten varieties are referred to the Miner group, of which the most prominent is 
the Miner. This variety was the first native plum to receive a, name from horti¬ 
culturists. Its history runs back to 1811. Seventy years ago it was known as Old 
Hickory and General Jackson. Next to the Wild Goose the Miner is the best known 
of the native plums. It is hardy in northern Illinois and is popular in the Central 
and some of the Southern States. 

(13) The Chickasaw plums are characterized by slender, spreading, and zigzag 
growth, comparatively small lanceolate or oblong-lanceolate conduplieato (or 
trough-like) leaves, which are shining and closely and finely serrate, and by an 
early red or yellow, soft, stringy-fleshed fruit, which is more or less dotted, and a 
clinging, broad, rougliish stone. In a wild state the Chickasaw plum is usually 
thorny and the thorns persist in a few cultivated varieties. The species grows wild 
from southern Delaware to Florida and westward to Kansas and Texas. 

(14) The most important varieties of Chickasaw plums are Caddo Chief, Jennie 
Lucas, Lone Star, Newman, Pottawattamie, Robinson, and Yellow Transparent. 
The Newman is the most generally known and this is hardy in central Now York. The 
Chickasaws are best adapted to the Central and Southern States. Many of them are 
not hardy in Michigan and New York. 

(15) The Marianna and DeCaradeuc constitute a distinct class or group of plums, 
and the Hattie is evidently allied to them. They are to be associated with the 
Myrobalan plum. DeCaradeuc is probably Myrobalan, and Marianna appears to be a 
hybrid. The history of the Myrobalan is obscure, but it is clearly of Old World 
origin. It is largely used as a stock, but there are varieties grown for fruit. 

(16) The Marianna has assumed great importance because of its use as a stock for 
many plums and allied fruits. Its merits are the ease with which it grows from 
cuttings, and the facility with which it unites with other species. 

(17) The beach plum or Prunus mariiima , of the Atlantic coast, is hi cultivation 
both for ornament and for fruit. As a fruit plant it is represented only in Bassett’s 
American, a fruit of little value. 

(18) The Pacific wild plum (Prunus subconhtfa) was introduced to cultivation in 
1881) as a possible fruit plant, but its merits are not yot determined. 

(19) Hybrids appear to occur between the Wild Goose and the peach, J. W. Kerr 
of Maryland has produced such a hybrid, and the so-called Blackman plum appears 
to be another. 

(20) Borne varieties of native plums, notably Wild Goose and Miner, arc not fer¬ 
tile with themselves, and this fact has undoubtedly retarded the progress of native 
plum culture. This infertility is due to comparative impoteney of pollen upon 
flowers of the same variety rather than to any structural imperfect ion in themselv ch. 

(21) This infertility is avoided by mixed planting, by means of which foreign 
pollen is supplied to the impotent varieties. Dare should be taken to associa to vari¬ 
eties which bloom at the same time, and with this precaution the ordinary mixed 
or alternate planting, at usual distances, appears to be successful. 

(22) The best stocks for native plums are probably seedlings of the smne species, 
although they grow well as a rule upon related species and even upon the peach in 
some instances. Perhaps the most popular stock at present is the Marianna, be¬ 
cause of its habit of growing readily from cuttings, and so far it appears to have 
given satisfaction. The Chickasaw and Hortulana types succeed wel 1 upon the peach, 
Chickasaw stocks sprout so badly that they are in disfavor. In the North, Ameri¬ 
cana stocks are popular for all the varieties which succeed there, 

(23) As to the best varieties there is great difference of opinion, tn the northern¬ 
most States the Americana class is most reliable, although some of the Hortuhums 
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succeed. For the South the Cliiekasaws are numerous and popular. The Hortulanas 
occupy an intermediate position. 

(24) The native plums are in most regions* comparatively free from insect abuses. 
Although there are no cureulio-proof plums, the eurculio does loss damage to the 
native varieties than to the common or Domestiea types. 

(25) Among diseases a mysterious blight and the peach rosette are prominent in 
the South. A fruit scab and fruit spot also occur. The septoria or shot-hole fungus, 
which causes the serious shedding ofleaves in the Domestica plums, does little damage 
upon the natives. The black knot, brown fruit rot, and plum pockets are other dis 
Otises which the grower will be likely to meet. 

(26) As a whole, the native plum industry has made astonishing progress and it 
has already assumed large proportions. It is certain to occupy a large place in 
future American horticulture. 

Cherries. —(27) Eight and perhaps ten species of native cherries are in cultivation. 
Of these, three are grown for fruit, and all but one or two are cultivated for orna¬ 
ment. None of the species, however, have gained much prominence under cultivation. 
Most of them are of comparatively recent introduction. 

(28) The so-called dwarf or sand cherries are much confused, t-Wo, and perhaps 
three species are passing as Primus puMila. (a) The true P. pit mil ft or sand cherry 
is a low straggling shrub, growing along rivers and coasts from Maine to Pennsyl¬ 
vania, and Manitoba, It has long, thick leaves and produces cherries of variable 
size, color, and quality. Some of these varieties give great promise as garden if nits, 
and they are already under test at experiment stations. The plant is also being 
tinted as a stock for dwarf cherries, (h) P. euneala is a slender, upright shrub with 
larger flowers and shorter obtuse spatulate or obovate thin leaves, growing in cooler 
lands from New England to North Carolina and Minnesota. It is in cultivation as 
an ornamental plant under the name of P. pumila , (c) The representative of 
P. pumila upon the plains of Nebraska and in the Rooky Mountains is a very low 
plant, with short, thick leaves, and large, short-stemmed fruit, the botanical position 
of which is yet unknown. It is now in cultivation as the Improved Dwarf Rocky 
Mountain cherry. 

(29) The Utah Hybrid cherry is a fruit of uncertain value and doubtful affinity. 
Two varieties, the black and red, are in cultivation. It probably comes from some 
part of the Western plains or the Rocky Mountain region, hut its wild prototype is 
not known. 

(30) Other native cherries in cultivation are, Printwn Herat ina , the wild black 
cherry; P. pennsylrauica, the bird, pin, or wild red cherry; P. rirf/iniuna, the choke 
cherry; P. demissu, the Western choke cherry; P. ilicifolia , the Islay of the Pacific 
Slppo; l\ caroliniana, the cherry laurel or mock orange of the Southern States. 

Test of varieties of strawberries and. raspberries, E. S. Goff 
( Wisconsin tit a. Report for 1891, pp. / 1^-151, jigs. 7). —Uriel* descriptive 
notes on a number of varieties of strawberries and raspberries, with 
illustrations of the‘following varieties of strawberries: Warfield No. 2, 
Haverland, Eureka, Gandy, Van Deman, and Bubaeh No. 5. Warfield 
N't). 2 was the most productive variety and had a longer bearing season 
than any other except Yan Deman. Eureka was the latest variety. 
Edgar Queen was decidedly productive, the fruit resembling that of 
Sharpless in size and quality. Shuster Gem and General Putnam were 
relatively inferior, and Monmouth, Olingto, OJara, and Governor Hoard 
were failures. 

Descriptive notes are given on the following varieties of raspberries 
which came into bearing at the station in 1800: Thompson Early Pro¬ 
lific, Thompson Early Pride, Muskingum, and Gladstone. 
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Horticultural notes, r L\ J. Buriull and G* W. MoOujer (Illinois 
Mta, Bah No. ,2/, Mag , ItiOfypp. 73-8i). — xl general report of progress 
in tilui liortieultural work of the station. 

Test of varieties. — ik We have growing* on our grounds at present 475 
varieties of apples, 28 of pears, 10 of plums, 48 of (‘berries, Sof ponchos, 15 
of apricots, 2ofquinc.es, 0 of gooseberries, 7 of currants, 120 of grapes, IJ 
of hhiokborries, 80 of red and black raspberries, and 08 of strawberries.” 

The following are especially veeonimended: Apples —for market, 
Nod and Early Ripe; for family use, 4efieris, Tligby Sweet, and Sharp. 
U rapes —'Concord, Worden, Moore Diamond, Brighton, and Massasoit; 
for long keeping, Yergennes, Goethe, and Duchess. Blackberries — 
Snyder, Black raspberries —Palmer. Bed raspberries —Turner, Marl¬ 
boro, Cutbbert, Clarke, and Schaffer Colossal. 

Winter protection of peach trees. —Experiments in turning down the 
trees and covering them with evergreen branches, cornstalks, or coarse 
straw, have given fairly favorable results. 

The varieties of poaches differ in hardiness. During the past winter Mu* tempera¬ 
ture foil to —12 C' F. Jit one time and to —15° F, at another. An examination of the 
buds of 6 different varieties gave the following results: 


Variety of pencil. 


Alexander.... 
Lemon Clin^.. 

Reiser. 

Thuvber. 

Wager. 

Seedling Cling 


No. of buda 

No. of buds 

No. of buds 

Per cent of 

examined. 

dead. 

alive. 

Inula ali\ o. 

121 

70 

42 

34 

151 

132 

18 

13 

144 

24 

120 

83 

102 

02 

130 

07 

172 

157 

15 

8 

7GG 

170 

500 

77 


Whole and piece root grafting* —“A. study of whole and pirn* root 
grafting has been begun. For this purpose something more than 2,000 
grafts were put up here and were set last spring, though many of them 
failed to grow.” 

We have used roots in the following forms: 

Roots 10 inches long with the scion set 2 inches above the collar, on the (Millar, and 
2 inches below the collar. 

Roots cut into two pieces each 5 inches long, being careful to put the scion in Mm 
collar of the upper cut. 

Roots cut and scious put in the same as the last, but leaving the side brunches on 
the root. 

Roots cut into three pieces each 4 inches long, again patting Mu* scion on the collar 
of the upper cut. 

In like manner the roots were cut into hits 2 inches and 1 inch long. 

The conclusions from one year’s work are: 

The whole root has no advantage over a piece root of the same size (size rulers 
to both length and thickness). 

Roots with the small side branches left on gave better results Mum roots of Mm 
same size with the rootlets cut away. 

Roots 5 inches long gave better results than roots <J inches, 2 inches, or 1 inch long. 

Roots 5 inches long not trimmed gave nearly as good results as roots 10 inches long. 
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WEEDS. 

Troublesome members of the mustard family, 0. B. Wai,dkon 
[North Dakota Sta. Bui. No. 6, June , 1892, pp. 19, figs. 7).—Illustrated 
popular descriptions of wild mustard (Brasslea sinapistrwn), tansy 
(Sisymbrium caneseens ), treacle mustard. (Eryshnitm asperum), norm- 
seed mustard (Erysimum cheiranthoides), false flax (GameMna satin a), 
shepherd’s purse ( Gapsella hursa-pastoris), penny cress ( Thlaspi arvense ), 
and pepper grass (Lepidimn intermedium). The necessity of great care¬ 
fulness in sowing only pure seed of cultivated plants is urged. In 
some cases hand-pulling of weeds has been found profitable. If neces¬ 
sary, plowing the crop under with the weeds should he resorted to. 
Summer fallowing and plowing fallow during July and August are 
likely to spread these weeds. 

Weeds of West Virginia, 0. F. Millspatjuh ( West Virginia Sta. 
Bui. No. 23, May, 1892, pp. 213-310, figs. 66 ).—Brief descriptions of 20 
species of weeds, with suggestions as to means for their eradication. 
The weeds described are classified as follows: 



Worst, 

1 

Bad. 

Iudif* 

| feront. 

Total. 

Perennial. j 

42 1 

45 

38 

125 

Biennial. 

13 

6 

1 

20 

Annual. 

27 

17 

11 

55 

Total. 

82 1 

08 

j 50 

200 




DISEASES OF PLANTS. 

A few common diseases of crops and their treatment, F. I). 

Chester (Delaware Sta. Bui. No. 15, Jan., 1892, pp. 16). 

8]/sops is .—Accounts of experiments 'with fungicides for diseases of grapes, pear leaf 
1»1 1 glit, and poach rot; notes on diseases of potatoes; and formulas for various 
fungicides. During three years Bordeaux mixture lias been found an olVeetivo 
and cheap fungicide for blank rot of grapes. Oilier copper compounds were 
successfully used on grapes in 1891. Several copper compounds have, proved 
effective for pear loaf blight. A copper and ammonium carbonate mixture was 
successfully used for peach rot. 

Experiments on grapes .—A summary is given of* experiments in 1889 
and 1890 at Smyrna, Delaware, with Bordeaux mixture for black rot 
of grapes. Detailed accounts of these experiments were given in Bul¬ 
letins Nos. 6 and 10 of the station (F. S. R., vol. I, p, 195, and 11, p. 
713). 

In 1888 tlio black rot held complete possession of Mr. Anthony's vineyard, and as 
a consequence he obtained from 1,200 vines less than 250 pounds of fruit, his loss 
that year being approximately 98 per cent of a normal crop. In 1889 the vineyard 
was treated with the Bordeaux mixture. The season was an especially wet one and 
5241—No. 2-5 
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every condition fiivoruhlo to the disease prevailed. iNotwithstauding ibis, 1 ,(>88 
sprayed s ines y iehled 2,{153 pounds of sound fruit, or 2.7 L pounds per vine as com- 
paved with 0.28 pound per vine the year pre\ ions. Although this represented hut 
nhoul one fourth of itnormal crop, the low yield is not all to he eharged to tin* rot, 
hut partly to an unfavorable season and partly to the, diminished vitality of the 
vines, owing to the. provaleuro of disease during jm*\ions years. 

fn 1KS10 the vineyard was tieuted fertile second year, and as a result 8711 sprayed 
vines yielded 7,151 pounds of sound fruit, or 8.17 pounds per vine, as compared with 
2.71 pounds per vino the previous year, while an actual count showed hilt one half 
of 1 per (tent of decayed fruit. 

In 18111 the vineyard was treated for the third year, and at harvest yielded Id,000 
pounds of sound fruit from 1,200 vines, or 13.3 pounds per vine. An actual count 
made by Mr. Anthony just before harvest revealed hut five decayed berries in the 
entire vineyard. 

The average cost of applying Bordeaux mixture live times each sea¬ 
son at tlie rate of one fourth gallon per vine at each application, has 
been 2.77 cents per vine. 

Notes and tabulated data are given for an experiment in the vicinity 
of the station in which copper carbonate in suspension, copper soda 
hyposulphite, Johnson’s mixture (copper sulphate and ammonium car¬ 
bonate), and a copper and ammonium carbonate mixture (copper car¬ 
bonate 8 ounces, ammonium carbonate 1 pound, water 25 gallons) were 
each applied to grapevines five times during the season of 1891. The 
average percentages of decayed fruits on the treated vines were 0.85, 

l. 56, and 1.96 for the respective mixtures, as compared with about 40 
per cent on the untreated vines. Johnson’s mixture and the copper 
soda hyposulphite have a tendency to injure foliage. 

Experiment on years .—In Bulletin No. 13 of the station (E. S. it., vol. 

m, p. 144) an account is given of experiments with various fungicides 
for pear leaf blight (Entomosporhm maculatwm). These tests were re¬ 
peated in 1891 on twelve pear trees. The results for the two years are 
summed up in the following table: 

Results of experiments with fungicides for pear leaf blight 


Fungicides. 


Action on foliage and 
fruit. 


Value m treat¬ 
ment of leaf 
Wight. 


JicnmrkM. 


(A) Aminoniacal solu¬ 
tion of copper carbon¬ 
ate. 

(JB) Copper and ammo¬ 
nium carbonate mix¬ 
ture (original form). 

(C) Copper carbonate in 
suspension. 


A tendency to injure fo¬ 
liage and roughen the 
fruit. 

Little or no action on 
foliage or fruit. 


Effective 


Equal in effective¬ 
ness to (A). 


Preferable io (A.) 


No action on fruit or 
foliage. 


Effective 


( D) Bordeaux, mixture 


.do. 


Very effective.... 


(E) Modified eau celeste J 


But slight action on fo¬ 
liage. 


—do. 


(G-) Copper soda hypo* 
sulphite. 

<H) Johnson’s mixture.. 

(1) Copper and ammo¬ 
nium carbonate mix¬ 
ture (later form). 


Little or no action on 
foliage or fruit. 
Injured foliage andfruit 
Little or no action on 
foliage or fruit. 


Effective .. 

Should notlm used. 
Very effective.... 


Expensive and troublesome 
when used for loaf blight 
alone. 

High 7ior coni of pel-fool fruit 
in IMO. Can f)o used one 
half strength for leaf blight 
alone. 

Nothing special to recom¬ 
mend it. 
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Jbhperiment on peaches. —In 1891 the copper and ammonium carbon¬ 
ate mixture was usad for peach rot on ten trees on a farm near Seaford, 
Delaware. The applications were made four times between Jmie 3 and 
July 3. At harvest 89 per cent of the fruit on the treated trees was 
sound while urisprayed trees did not yield a single sound peach. An 
attempt was made to apply Bordeaux mixture, but the injury to foliage 
from this mixture was so great that its use was discontinued. 

Diseases of the potato .—Description of potato rot (Phytophthora in - 
festans ), a bacterial disease, and leaf blight (Maerosporium solani ), with 
suggestions regarding treatment. 

Fungicides. —Formulas for the fungicides used in the experiments 
recorded in the bulletin. 

Treatment of some fungous diseases of fruits, L. 11. Pammel 
[Iowa Sta . Bui. Fo. 17, May, 1892, pp. 419-113, plates 5, figs. 3). 

Synopsis. —A report on successful experiments in 1891 with ammoniacal carbonate of 
copper and Bordeaux mixture separately, for powdery mildew and spot diseases 
of currants and cherries and leaf blight of the pear. 

The ammoniacal carbonate of copper was prepared by adding 3 
ounces of copper carbonate to 1 quart of ammonia (sp. gr. 26) and 
diluting with 22 gallons of water. 

The Bordeaux mixture was prepared as follows: u Twelve pounds of 
copper sulphate dissolved in 20 gallons of water. The copper sulphate 
was broken up. The water was allowed to act usually from twelve to 
twenty-four hours, by which time most of the copper sulphate had dis¬ 
solved. In another vessel slacked lime was prepared by using 8 
pounds of lime to 12 gallons of water. The lime and copper sulphate 
solutions were then poured together and enough water added to make 
50 gallons.” No injury to foliage resulted from the use of these fungi¬ 
cides. 

Currants .—White Dutch currants sprayed with the Bordeaux mix¬ 
ture June ft and 20 and July 3 lost many of their loaves during the 
latter part of August, but were in better condition than unsprayed 
bushes. Seven applications of the ammoniacal carbonate of copper 
between June 6 and August 13 gave decidedly favorable, results, though 
frequent rains fell during the period of spraying. On Black Naples 
currants the results of spraying with ammoniacal carbonate of copper 
were not so marked. 

Cherries. —Ammoniacal carbonate of copper was applied to Mahaleb 
seedlings budded with a Russian variety ten times between June 6 and 
August 4. Tabulated data taken August 12 show that the average 
height of thirty-five each of the treated and untreated plants was 26.6 
and 25.3 inches respectively, number of leaves 128.5 and 02.5. Powdery 
mildew was entirely absent from the treated plants, but very abundant 
on the untreated. 

Bordeaux mixture was applied to Russian seedlings and Mahaleb 
seedlings budded with Russian varieties seven times between June 10 
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and August 0. Tabulated data taken August. 27 show that the average 
height of thirty-five each of the treated and untreated plants was (> and 4 
inches respectively, number of leaves If) and 6, number of branches 
1.3 and 0.5. There were fewer spotted loaves, but as regards powdery 
mildew the difference was not so marked as in the experiment with 
ammoniacal carbonate of copper. 

Bordeaux mixture was also applied to budded cherries of the varie¬ 
ties King Morello, Uriotte du Norde, and Sklanka live times between 
June 13 and July 2. Tabulated data taken July 13 show that the 
average height of thirty each of the treated and untreated plants was 
29.8 and 25.7 inches respectively, number of branches 7,3 and 0.7, number 
of leaves 102 and 53. Many of the untreated leaves were yellow and 
spotted. Powdery mildew was checked on the treated plants. 

Peters .—Ammoniacal carbonate of copper was applied to pear trees 
for leaf blight eight times between July Sand August 1. Tabulated 
data show that the average height of twenty-five each of the treaded 
and untreated trees was 39.2 anel38.5 respectively, number of branches 
10 and 6.4, number of leaves 258 and 53. 

Treatment of potato blight with Bordeaux mixture, E. 8. Goer 
(Wisconsin Sta. Report for 1891, pp. 138-111). —A report on experiments 
carried on by the station in cooperation with this Department and pre¬ 
viously recorded in the Journal of Mycology, vol. vit, p. 23, and in i lie 
Eeport of the Secretary of Agriculture for 1890, p. 400. The increased 
yield from the use of the fungicide more than repaid the cost of the 
treatment. The best yields were obtained when the Bordeaux mixture 
was used in its full strength. 

Experiment in the treatment of apple scab, B. 8. Goer ( Wiscon¬ 
sin Sta . Report for 1891 , pp . 767), 161). —A summary of experiments 
carried on by the station in cooperation with this Department, in which 
copper carbonate dissolved in ammonia, “sulphur powder,” and a com¬ 
pound of copper sulphate and ammonium carbonate were used in the 
treatment of apple scab. A detailed report of these experiments was 
published in the Journal of Mycology, vol. vir, p, 17. The ammoniacal 
solution of carbonate of copper was most satisfactory, and the best re¬ 
sults were secured when the spraying was commenced before blooming. 


ENTOMOLOGY. 

Entomological notes, I. H. Orotjtt and J. M. Aldrich {South 
Dalcota Sta . Bui. Wo. 30 , March , 1892, pp. 20, jigs. 2). —The insectary 
recently constructed at the station is briefly described. 

“About the middle of May, 1891, an examination was made, of 748 
cocoons of Cimbe.v aniericana , the large willow saw fly, for the purpose 
of ascertaining the proportion that were parasitized. The results were 
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as follows: 375 cocoons, or 50 per cent, contained healthy larvio or 
pupae; 229, or 31 per cent, contained cocoons of a large parasite, Oj) bel¬ 
ie* t (jlaaeopierns , Linn.; 25, or 3 per cent, contained several cocoons each 
of smaller hymenopterous parasites; 23, or 3 per cent, contained dip¬ 
terous parasites; 90, or 15 per cent, contained lame dead but not 
parasitized.” Descriptive notes are given on the following species 
reared from this collection: Ophites glaiicopterus, Cryptus nmieius, Lim¬ 
it eria ferrttgineipes ) Mesocftorus malleus , and Hareophaga chnbicis, n. sp. 

An examination of the stomachs of 15 striped gophers resulted in 
the finding of “19 or 20 cutworms, 11 other lepidopterous larvae, 3 
grasshoppers, and 2 crickets, allot which may be set clown as injurious. 
The number of beetles of all kinds could not be definitely ascertained, 
but was 30 to 35. None of them were species which are noted either 
for benefiting or injuring the farmer.” The stomachs also contained 
corn, grass, grain, etc. 

A cheap device for applying insecticides to potatoes in the field is 
described and illustrated. 

It is in ii degree a modification of the common street sprinkler, tile delivery being 
arranged ho that the liquid fulls only on the rows. The hind ■wheels and axle of a 
wagon were taken to begin with; a tongue was added and a platform for a barrel 
was built over the axle; underneath the barrel a connection was made with a long 
transverse delivery pipe, which was located behind the wheels, resting on iron 
supports running back from the comers of the platform. This pipe carried tlmee 
backward-directed nozzles, at the same distance apart as the rows of potatoes (31 
feet). The sprinklers are the size used on small sprinkling pots and were obtained 
at a hardware store. Aside from the wheels and axle the entire cost of material was 
about $5. 

An account is given of an unsuccessful attempt at wintering bees at 
the station. It was found that the bees did not obtain much honey 
from the native wild flowers. So little honey was stored that it was 
necessary to feed the bees during the winter. 

Soap suds were successfully used for lice on cabbages, and kerosene 
emulsion for lice on live stock and scab on sheep. 

Work in economic entomology, E. S. Gofl (Wisconsin Sta, Report 
for 18V1, piK 163-17?). fujs. 6). 

Synopsis ,—A report on (1) a now method of applying kerosene for insects; (2) 
trap] >ing and poisoning cutworms; (3) prevention of the ravages of the cabbage 
maggot by means of tarred paper placed around the stem of i he plant; and (4) 
experiments in spraying for the aphis with kerosene. 

A new method of applying kerosene for insects .—During three seasons 
satisfactory results have been obtained by applying kerosene as fol¬ 
lows: “The method is very simple and consists in so constructing the 
lower valve seat of a pump that it allows the entrance of water through 
one opening and kerosene through another. The two liquids become 
mixed in passing through the valves and cylinder of the pump, and are 
finally broken up into an exceedingly fine spray by being forced through 
a good spraying nozzle.” 
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The pump used, with its kerosene attachment, is illustrated. 

The mechanical mixture secured with this apparatus, while not absolutely perma¬ 
nent, lias been found upon repeated experiments sufficiently slow of separation for 
safe use upon plants. When the spray is collected in a glass vessel the liquid appears 
milky white. The kerosene rises at a rate proportionate to its amount, hut the 
mixture retains its milky appearance for hours. H ,v * 

The mechanical mixture of kerosene and water, as produced hy the modified 
pump here described, was tested upon the foliage of arbor vita*-, Norway spruce, 
peony, rose, sweet William, oat, strawberry, apple, mountain ash, grape, raspberry, 
blackberry, plum, moondower ( Jpomwa ), and Chapman honey plant (JCehinops nph<n* 
rocepluihts). In no case did it prove injurious, unless the amount of kerosene ex¬ 
ceeded 10 per cent, and in many eases it was quite harmless when used in much 
stronger proportion. The grade of kerosene used in every case was the common 
“headlight” illuminating oil. 

Many other tests of the apparatus were made the past season, with the result that 
kerosene applied in this manner proved equally efficient as a destroyer of insects 
with the soap emulsion and no more injurious to foliage. It is more penetrating 
than the soap emulsion and is more satisfactory to use as it passes through the 
pump much more readily. 

Pumps intended for spraying kerosene in this manner should not have rubber 
packings as the oil acts rapidly upon rubber. It did not appear to affect the liose, 
but the rubber piston of the pump used was soon destroyed. A leather piston sub¬ 
stituted for the rubber proved satisfactory and durable. The same applies to the 
kerosene emulsion. 

It was also found that bisulphide of carbon sprayed with water through this 
attachment makes a mixture that is sufficiently permanent for practical purposes. 

2Votes on cutworms .—In the spring of 1890 and 1891 experiments were 
made in trapping cutworms beneath piles of poisoned clover, rye, grass, 
and prickly eomfrey. Many worms were secured, hut the poison (Paris 
green) did not destroy them in any considerable number. In one case 
it appears that out of six hundred and forty-six cutworms which had 
been some hours beneath the poisoned clover piles, not more than one 
hundred and forty-six were killed hy the poison. A record of the num¬ 
ber of cutworms trapped during a fortnight (May 20 to June 5) indi¬ 
cated that the number of cutworms in the soil may be reduced by 
trapping during a considerable period. 

A new preventive against the cabbage maggot —About the year 1887 
W. W. Tracy of Detroit, Michigan, undertook to prevent the entrance 
of the newly hatched larvm of the cabbage root maggot (Anthomyia 
bmssicce) into the roots of the young cabbage plant by placing a. piece 
of heavy manilla paper in a horizontal position closely about the stem at 
the surface of the ground. For various reasons this method did not 
prove satisfactory. 

In the spring of 1889 it occurred to tlie writer to substitute tarred paper for the 
manilla paper previously used, with the additional protection of adding a bit of 
grafting wax to secure a union between the paper and the stem. This proved en¬ 
tirely successful. * * * 

The next season (1890) preparations were made for a more extensive trial of the 
tarred paper cards, and a tool was devised for cutting out at one operation a hex¬ 
agonal card, with a slit reaching to the center and a star-shaped cut at the center. 
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so tliat the same curd may accommodate itself to any size of stem and still make 
a tight joint. 

Cards were sent to a number of persons, but tlie season was not 
favorable for the development of the maggot, and reports were received 
from only two parties who had been troubled with these insects. In 
1891 another trial with the same device was made by one of these par¬ 
ties on a more extended scale. In both years the results were satis¬ 
factory. The paper cards and the tool devised by the author for cutting 
them are illustrated. 

The cards are cut in an hexagonal form in order to hotter economize the material, 
and a thinner grade of tarred paper than the ordinary roofing felt is used as it is 
not only cheaper, hut being more flexible the cards made from it are more readily 
placed about the plant without being tom. 

The cards should he placed about the plants at the time of transplanting. By 
bending the card slightly, the slit will open sufficiently to admit the stem of the plant 
to the center, after which the card should be spread out and the points formed by 
the star-shaped cut should he pressed snugly about the stem, 

Experiments in spraying for the aphis .—Experiments with kerosene 
emulsion on apple trees and snowball bushes in the spring of 1891, be¬ 
fore the buds opened, gave negative results, but “spraying with kero¬ 
sene emulsion containing 13 per cent of kerosene April 24, just as the 
buds of the apple were beginning to burst, was almost entirely success¬ 
ful in destroying the Aphidre. Spray ing with the same strength on a 
viburnum bush two days after the buds had commenced opening ap¬ 
peared to do very little good.” 

Insecticides, F. J. NTiswandee (Wyoming Sta, Bnl . JNo. 7, July,181)8, 
pp. 8 ).—Descriptive notes on the preparation and use of the arsonites, 
kerosene emulsion, i>yrethrum, tobacco decoction, and bisulphide of 
carbon. 

Entomological notes, H. Osboen (Iowa Sta. Bui No. 17, May , 1898, 
pp. 141-158 ).—This includes a summary of Farmers’ IVullotin No. 7 of 
this Department, regarding thesafety of eating sprayed fruit, and notes 
on observations by A, M, Sharp of Gladbrook, Iowa, on a number of 
insects attacking useful plants in 1891, and on a kind of bot on the 
necks of kittens, which caused their death. 
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Analysis of feeding stuffs, F, W. Woll ( Wisconsin Sta . Report 
for 1891 , pp. 803-219 ).—The materials of which analyses are reported 
include refuse feeds from buckwheat mills, oatmeal factories, brew- 
eries, ami starch am} glucose factories, together with rye shorts, corn 
bran, corn meal, cotton-seed meal, and ship stuff. The analyses of 
some of these are given below* 
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EXPERIMENT STATION RECORD. 


Anah)#e# of refuse material# for fvedimj stuff's. 


Kef use from buckwheat mills: 

Buckwheat hulls. 

Buckwheat bruu. 

Buckwheat bran. 

Buckwheat shorts. 

Buckwheat shorts. 

Buckwheat middlings . 

Buckwheat middlings. 

Kef use from oatmeal factories: 

Gat shorts. 

Ground feed. 

Oat dust. 

Kefuse from starch and glucose 
factories: 

Glucose feed.. 

Gluten meal. 

Starch refuse. 

Germ meal... 

Germ meal. 

Miscellaneous feeds: 

Corn hran. 

Barley feed... 

Locust bean meal. 




Composition o 

‘ water 

Yee suhstaueo. 


Water. 

AhIi. 

Crude 

pro¬ 

tein. 

Crude 

fat. 

< ’rude 
fiber. 

Nitro 
arm 
live ex¬ 
tract. 

Total 

nitro 

Albu 

unumd 

intro 

gen. 

JVr ft 

JVr ft. 

7Vr ft. 

/Vr ft. 

/Vr ct. 

/Vr ft. 

JW ft. 

/Vr et. 

8. 84 

2.10 

4.62 

0.7(5 

40.16 

43.4(5 

0.72 

0.72 

8.71 

2. <52 

8. 05 

2.27 

42.05 

45, 01 

3.16 

2. OH 

12.28 

4.18 

19. 04 

5.23 

29.07 

41.58 

1.29 

]. 20 

32.28 

6.05 

29 51 

8.85 

33.45 

42.11 

4.73 

4. 38 

! 9.07 

5.50 

31.31 

8.29 

5.30 

40.60 

4,06 

4, 83 

1 12.45 

7.12 

35.18 

10.12 

4.48 

43.09 

5.63 

5.40 

9.45 

6.18 

32.47 

8.84 

4.36 

48.15 

5.19 

4.96 

l 

5.52 

4.15 

19.12 

6.50 

9.44 

60.70 

3.06 

! 2.78 

8.51 

3.28 

12.60 

4.71 

8.31 

71.30 

2.02 

| 1.80 

1 5.04 

6.46 

15.34 

5.63 

16.78 

55.79 

2.45 

J 2.39 

. 71.66 

5.58 

17.60 

9.01 

12.14 

55 67 

2.82 

! 3 53 

(5.92 

1 54 

16.75 

7. 54 

4.95 

60.20 

2.71 

2 71 

7.55 

1 68 

14.72 

9. 29 

8.80 

65.51 

2.36 

2.28 

6. 80 

1.25 

U.69 

4.03 

10 57 

71 86 

1.87 


9.87 

1 01 

11.19 

6.17 

12.54 

60.09 

! L 70 ! 


14.06 

2 36 

33.72 

9.15 

4.08 

00 70 

| 2.20 

2.06 

0.31 

5.92 

20.57 

1.77 

13.75 

57.00 

i 3.20 1 

3.07 

9. 99 

2.72 

5.84 

0.47 

7 01 

83.0(5 

1 0.03 ; 

i 1 

0.71 


The various operations in the milling; processes and the Miniature of the buck¬ 
wheat grain are indicated by the composition of the different produces, ns given 
above. In the milling process the hulls are lirst separated from ibe inner portions 
of the grain; the first analysis given shows the composition of the pure hulls. 1 * * 

The shorts and middlings are composed of the seed coats of the grain w ith the layers 
lying close to them, with a greater or smaller admixture of the htills. Tbe^ are 
valuable as cattle foods in an inverse proportion to the quantity of hulls Ihoy eon- 
tain. * * * The oat dust is obtained in the first hulling operation of the ldln- 

dried oat grains, from the end with a small portion of the starchy part of 

the grain. The “ground feeda mixture of oat shorts and com. ' 4 

The glucose feed or “sugar feed” as it is sometimes called, is a wot feed that 
must be fed at once to prevent its fermenting. The starch refuse constitutes the 
coarse portion of the corn from which most, of the starch has been removed, and it is 
made up of the germ, gluten, and hulls of the com. It is dried by pressure and sub¬ 
sequently by steam drying. The gluten meal is prepared from this feed by separating 
the coarse hulls and germs from the finer portion, either before pressing and drying 
or after the process of drying. The germ meal is a refuse feed from starch factories, 
It has come into some prominence of late as a cattle food; the corn is heated for 
eight hours at 140° F., and after a certain per cent of starch has been taken out it is 
kiln-dried and ground. 1 * * The corn bran is a cheap refuse feed, with a fair 

proportion of protein mid rich in ether extract and starchy matter, ami it would 
seem that it is well worthy of a trial; it may be had usually at $5 per ton, hut has 
been sold for $10 per ton during the past season of high pri ces for cattl e fix >ds. 1 * y 

The barley feed consists of cleanings andseourings of malt sprouts, and no great 
claims are made for it by the manufacturers, it being sold at a nominal price. * * * 
The locust bean meal is said to be used extensively in this country and in IOurope 
as an ingredient of calf meal. It is the locust bean (from honey locust) ground to¬ 
gether with the sweet pod. 

A discussion is given on tlie commercial valuation of feeding stuffs, 
and a calculation is given of the valuation per ton of the feeding studs 
here reported on, the valuation being based on the author’s figures, 
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protein 1.5 cents, fat 3.G cents, and carbohydrates 0.47 cents per 
pound. These arc said to be tlie prices ordinarily paid for these food 
ingredients in concentrated cattle foods in Wisconsin. 

Composition of some feeding stuffs, G. H. Failyer and J. T. 
Willard (If hums 8tta. Bui Wo. 32, Bee., 180J,pj). 225-228 ).—Analyses 
with reference to food ingredients are given of stock melons, sugar 
boots, sugar beet tops, 2 varieties of sweet potatoes, artichokes, 
prairie liay and millet hay raised upon the station farm, and of linseed 
meal, wheat bran, shorts, middlings, and sorghum seed. The compo¬ 
sition of part of these is as follows: 


Composition of feeding stuffs grown in Kansas. 





Composition of dry matter. 



Water. 

Ash. 

Crude 

protom. 

i Crude 
lat. 

Crude 

liber. 

Nitrogen* 

free 

extract. 

Stock melons ... 

Per cent. 
95.22 

Per cent. 
7.40 

Per cent. 
9.38 

Percent. 
0.81 

Per cent. 
21.15 

Per cent. 
01.20 

Sugar boots (roots). 

84.0t 

4.81 

11.03 

0.19 

5.93 

78.01 

beu\es of sugar bools. 

87.89 

16.23 

19.52 

2.01 

8.83 

53. 41 

Sweet potatoes 

Southern Queen .. 

09.77 

3.00 

5.88 

0.03 

2.80 

8(1.73 

Hod Comu<la. 

71.02 

3.87 

0.58 

0.08 

2.57 

80 30 

Artichokes (fresh). 

81.90 

5.33 

32.08 

0.60 

3.43 

78. 50 

Millet bay.. 

7.90 

8.91 

9.27 

1.00 

32.73 

47.49 

Prairie hay (upland). 

8. 00 

8.93 

5.24 

2 71 

1 

30.09 

52.43 


Composition of Kaffir corn, oats, and wheat at different stages 
of growth, G. H. Failyer and J. T. Willard (Kansas Stct. Bui No. 
32 , Bee., 1801, pp. 229-232, plate 1 ).—Analyses of the kernels and fod¬ 
der of Kaffir corn, white variety, and of the grain of oats and wheat 
cut at different stages of growth are given as follows: 

Composition of luffir corn, oats f and wheat at different stages. 







In dry matter. 



Kind and condition of plant. 

Date of 
collecting 
samples, 

Water. 

i 

Crude 

ash. 

Crude 

pro¬ 

tein. 

True 

albu¬ 

mi¬ 

noids. 

Non- 

albu¬ 

mi¬ 

noid 

witio- 

gen. 

Crude. 

fat. 

Crude 

liber. 

N itro- 
£<Jn- 
freo 
ex¬ 
tract. 

Kailir corn, fodder: 


Per ct. 

Per ct 

Per ct. 

Per ct. 

Per ct 

Per ct 

Per ct. 

Per ct. 

Seed in soft milk. 

Seed in soft dough. 

Aug. 27 

7 37 

9,80 

8.63 

0.44 

0.35 

2,36 

83.91 

45.30 

►Sept. 4 

6.08 

8.95 

7.28 

5.57 

0. 28 

1.72 

34.89 

47.10 

Seed in hard dough. 

Seed hard, easily split. 

...do_ 

0.75 

30.18 

7.56 

5. 89 

0.27 

2. no 

33.43 

4(1 59 

Sept, 17 

7.13 

9.61 

« 55 

5.71 

0.14 

1.88 

33.97 

47.99 

Seed hard, nearly ripe. 

Oct. 3 

8.07 

8.50 

5.86 

4.82 

0.17 

1.84 

33.59 

50,15 

Kailir corn, grain: 










Seed in soft milk. 

Aug. 27 

10.02 

2. 29 

35.24 

14.93 

0.05 

2.87 

3.02 

76.58 

Seed in soil dough. 

Sept. 4 

9.37 

1.95 

12.38 

12.48 


8.32 

2,21 

80.14 

Seed in hard dough. 

...do- 

9.89 

1.91 

32.42 

12.23 

o. ori 

2. 89 

3.83 

80.00 

Seed hard, easily split. 

Sept. 17 

9.70 

1.77 

11.94 

11.74 

o. on 

3.60 

1,73 

80.98 

Seed hard, nearly ripe. 

Oct. 3 

9.31 

1.86 

32.00 

11.92 

0.02 

3.01 

1.64 

80.83 

Oats, grain: 










Seed in milk... 

June 27 

10,51 

4.91 

14.45 

12,06 

0.38 

5.09 

18.45 

57.10 

Seed in dough... 

J uly 0 

10.56 

4.39 

12.37 

13.02 

0.39 

6.40 

30. 38 

66.60 

Seed rip©.. 

July 12 

0.70 

4.45 

12.46 

11.59 

0.14 

6.20 

9.61 

67.28 

Wheat, grain: 

Seed' in so ft dough.. 









June 11 

12.48 

1.03 

16.98 

13.60 

0,54 

1.84 

2.75 

76.40 

Seed ripe. 

June 18 

11.82 

1.80 

15.94 ( 

12.19 

0.60 

t 1.69 

; 

2.54 

! 78.03 

i 
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EXPERIMENT STATION RECORD. 


The table allows that both the fodder and the grain of the, Kaffir corn rapidly 
decreased in albuminoids between the first and second stages, and slowly thereafter. 
In the fodder tlio fiber was nearly constant, but it decreased in tin* grain. Thonitrogen- 
freo extract, sometimes called carbohydrates, increased in both parts of the plant. 
Tlio non-alhnmmoitl nitrogen is more abundant in the growing plant than in the 
mature one. All of these changes are percentage, changes. They are in the main 
the result of greater increase of some constituents than of others. Tims, although 
there is a percentage decrease in the albuminoids, there is a. greater total weight in 
the grain when ripe than at any previous time, being more than twice as much at the 
last cutting as at the first, in the fodder there was a slight decrease in the whole 
amount of protein. 

The conclusion must ho, that it is more profitable to harvest the crop when ripe or 
nearly so than at any earlier timo. This is true when fodder is an important con¬ 
sideration as well as when the grain is most important. 1 ' * 

What has been said upon the variations of the composition of Kaffir corn grain 
applies with little modification to the oats and the wheat. The first cuttings of Kaf¬ 
fir corn were made at an earlier stage of development. This may account for the 
greater variations of Kaffir corn than is observed in the other grains. 

Analyses of fodder articles (Mamichmetts State Bta . Bui No. 42, 
Jvm\ 1892, pp. 13-10). —Analyses of gluten meal, corn-germ feed, maize 
feed, corn meal, ground barley, cotton-seed meal, and chicken feed 
(ground meat scraps). Some of these are given below: 



Gluhoi feed. 

Corn* 

£<*rm 

Iced. 

Maize 

feed. 

Ground 
burl try. 

Ground 

meat 

Hemps* 


Per cent . 

Per cent. 

Percent. 

; Per cent 

Per cent. 

Per cent. 

Moisture. 

0.81 

8.07 

7.55 

8.00 

10.91 

3.71 

Composition of dry matter: 





1 


Crude asli. 

1.81 

0.77 

0.87 

0.92 

3. 19 

35.01 

Crude liollnloisfi. 

o. no 

5.09 

J4,05 

7.93 

4, 10 


Crudofat. 

11.73 

13.46 

12.17 

7,90 

2. 13 

20. 31 

Crude protein.. 

28,43 

20.10 

30.8 L 

29.40 

13. 33 

40.08 

Nitrogen-free extract.. 

5t. m 

54.52 

02.10 

53.85 

77. 25 



ioo.oo 

100.00 

300.00 

moo* 

10U. 00 



Composition of feeding stuffs, 3?. W. Woll {Wisconsin Sta. Report 
for 1891) pp. 193-202). —A popular explanation of the terms used in the 
analysis of feeding stuffs; the composition and the per cent of digest¬ 
ible materials in various feeding stuffs; Wolff’s feeding standards, with 
explanations of tbeir use; and directions for compounding rations. 

Feeding experiments with milch cows, C. A. Goessmann {Man* 
sachusetts State Sta. Bui. No. 42 , June, 1892 , pp. 13). 

Synopsis .—A comparison on four cows of silage from dent and sweet corn with corn 
stover from the same varieties, the grain ration remaining constant. The stover 
rations proved cheaper than those containing silage. 

The experiments described were with four cows from 5 to 8 years old, 
mostly well advanced in milk. The trial extended from November 8 to 
March 22, including five feeding periods of from two to five, weeks each. 
During four periods, feeding a constant grain ration of 3 pounds each of 
wheat bran, maize feed, and cotton-seed meal per cow, a comparison 
was made between corn stover from Slowed Evergreen sweet corn 












FOODS—ANIMAL PRODUCTION. 


177 


ami Pride ol’ tlie North dent corn and the silage made from these 
2 varieties. The stover and silage were both fed ad libitum . Hay 
(5 pounds per head) was fed in each silage period. In a fifth 
period the cotton-seed meal was replaced by 3 pounds of corn meal, 
and the coarse fodder consisted of hay and sugar beets. The com 
for the silage wa.s cut when the kernels were beginning to glaze. 
The stover was from the matured crop and was field-cured. It was 
cut for feeding. The maize feed is described as “one of the waste 
products of corn obtained in connection with the manufacture of glu¬ 
cose sugar. * * * It represents the dried grain residue of the 
maize kernels after the principal part of its starchy material has been 
removed, and contains more or less of the broken up skins of the ker¬ 
nels.” The analyses of the feeding stuffs used, with reference to both 
food and fertilizing ingredients, are tabulated, together with the aver¬ 
age milk yield in each period, weekly analyses of the milk, live weight 
of the animals, and total and net cost of the rations. There was a 
gradual decline in the average milk yield, as was to be expected, but 
this is believed to be normal. There is no indication from the data 
given that it was affected by the changes of coarse food; neither were 
there any uniform changes in the composition of the milk which could be 
attributed to change of food. The following are the market prices of the 
feeding stuffs used and the percentage and valuation of the fertilizing 
ingredients in the same. Nitrogen is valued at 15 cents, phosphoric 
acid at cents, and potash at 4J cents per pound. 


Cost of foods and percentage of fertilizing ingredients in the same. 



Corn 

muni. 

Wheat. 

bran. 

Maize 

feed. 

Cotton 

sued 

meal. 

Hay. 

Sweet 

corn 

stover. 

. 

Pont 

corn 

stover. 

Sweet 

corn 

.silage. 

Dent 

corn 

silage. 

Sugar 

beets., 

Moisture.. 

... par coni.. 

111. 20 

moi 

8,70 

7.05 

0. 72 

41.02 

20.30 

84.30 

70.02 

85.27 

Nitrogen . 


1.7ft 

2. GO 

4.03 

5.77 

1.38 

0, 57 

0.0ft 4 

0.20 

0.27 

0.2(5 

Phosphoric acid 


0. 71 

2 sr» 

0. 70 

2.33 

0 30 

0. 20 

0.2ft 

0. Oft 

0.14 

0.30 

Potass mm <>m<U 

.do. 

0. 44 

1.03 

0.43 

1.72 

1.57 

1.00 

1.40 

0.41 

0.33 

0.48 

Valuation per 2, 

000 pounds.. 

$ 0 . nr> 

$12.40 

$13.25 

$21.42 

$5.05 

$2,83 

$4.55 

$1.00 

$1.20 

$1.32 

Market price ... 


31,00 

22.00 

25.00 

21). 00 

35.00 

__ 

5.00 

5.00 

2.50 

2,50 

5.00 


The gross cost of the daily ration was greater with the silage (19.15 
and 20.32 cents) than with the stover (14.42 and 15.04 cents), the higher 
price in each ease representing the sweet corn. The hay fed with the 
silage probably increased the cost of those rations. Assuming 80 per 
cent of the fertilizing ingredients to be recoverable and valuing these 
on the basis given above, the net cost of the fodder rations was 0.58 
and 7.75 cents per day, respectively, and of the silage rations 10.09 and 
11.72 cents. In the period in which com meal was substituted for 
cotton-seed meal and sugar beets and hay for corn stover, the uet cost 
of the ration was 10.7 cents per day. The stover rations therefore 
proved the cheapest rations in every respect, and the dent stover ration 
cheaper than the sweet corn stover, presumably because less dent stover 
was eaten. 
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EXPERIMENT STATION RECORD. 


The relative value of corn silage and field-cured fodder com 
for milk and butter production, F. W. Woi.l ( Wisconsin 1st a. Re¬ 
port for 1891, pp. 19-60). 

tfyiwjisifi. —A comparison on twenty cows of corn fodder and silage, from I he same. One 
jot was led the corn fodder ration a.nd the oilier the silage ration the first pe¬ 
riod, ami in the second period the lots were reversed, tin* same amounts of grain 
and lmy being fed at all times. Pound for pound of dry mai ler the corn fodder 
was slightly more eifeetive. The calculated } iold of milk and hutter per acre, 
of land was in favor of the silage. 

This experiment is in continuation of others on the same subject 
made in previous years and published in the annual reports of the sta¬ 
tion. Abstracts of the more recent of these are {given in E, S. P>ul. 
No. 2, part I, p. 102, and E. 8. It., vol. rr, pp. 430 and 440. 

In the experiment here described, twenty rows, all new in milk, were 
used. These were divided into two lots, which were alternated on the 
silage and fodder rations. The rations consisted of 4 pounds of hay, f> 
pounds of wheat bran, and 2 pounds of wheat shorts, with either silage 
or dry fodder corn ad Ubiiion. 

Tins experiment proper began December 15, 1X1)0, after a week of preliminary feed¬ 
ing. The first period lasted until February 0, when the feeds were reversed, and the 
ten cows having received silage during the first period were fed dry fodder corn 
during the second period, and vice verna. Tlio week following the first period was 
not considered as belonging to the experiment proper. The second period lasted 
from February 10 to April 13, making the number of days in which the experiment 
was conducted one hundred and twelve in all. 

Both the silage and the fodder corn were from Burn'll and Whitman 
Ensilage and Pride of the North yellow dent coni. Samples of the feed¬ 
ing stuffs were taken weekly at the time of weighing out. The cows 
were milked at 5 a. in. and 4:30 p. in., the weight of milk at each milk¬ 
ing being recorded. Every third or fourth week the morning’s and 
night’s milk of each cow was sampled and tested by the Babcock 
method for a period of seven days. In all six such tests wore made. 
During the weeks when the milk was analyzed the cows were weighed 
daily in the forenoon, and the water drank by each animal was also 
weighed. The total food eaten at each feeding was recorded and also 
any small residue that, was left. u The silage was eaten up clean 
throughout the experiment and the cows seemed to take it in prefer¬ 
ence to hay.” The data given as a rule include only average figures. 

The animals kept np very well in live weight during the whole experiment, so 
that at the close they weighed on an average more than at the beginning four months 
earlier. The average weight of the cows while on silugo was 28,9 pounds greater 
than while on fodder corn, the increase in live weight ranging from (52.5 to 5,6 
pounds. All the cows but one weighed more when on the succulent ration. * * H 
The cows drank on an average 23.7 pounds more water while on fodder corn than when 
they were on silage. 44 ' - v Besides 4 pounds of hay and 7 pounds of grain feed 
per head the cows ate daily on an average 59.3 pounds of silage, containing 16.29 
pounds of dry matter, and during the dry fodder periods 18.71 pounds of fodder com, 
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containing 13.51 pounds of dry matter. This shows, as has been found in previous 
work in this lino, that cows will cat more when fed silage than when fed fodder 
corn, when they get all they want in both cases. 

In all 64,643 pounds of silage were fed out to the twenty cows during the experiment 
and 20,394 pounds of fodder corn, equal to 17,743 pounds and 14,726 pounds of dry 
matter in silage and fodder corn respectively. 

The total milk yield of the cows during the whole experiment [was 19,813.4 pounds 
on the silage ration and 19,801.2 pounds on the fodder corn ration]. This difference 
of 12.2 pounds of milk in favor of the silage feed is of course too minute to have any 
significance whatever. * 11 

As regards the production of milk fat, we have data for six weeks for each feed. 
The total quantity of milk and milk fat produced during this time are given in the 
following table: 


Table showing yield of milk and milk fat* 



On silage. 

On fodder 
corn. 

Differ¬ 
ence in 
favor of 
silage. 

Total milk yield for mix a\ eeks. 

Pounds. 
7,440.30 
337.70 
4.54 

Pounds. 
7,255.10 
324.14 
4.47 

Pounds. 
185. 20 
13.50 

Total Iat m*milk during six ‘weeks. 

Average per cent of fat in milk. 




Calculating the quantities of milk and milk fat produced by the same quantity of 
dry matter, we notice that, during the six weeks when milk analyses were made the 
fodder com ration was somewhat more productive. While, as we learned, the cows 
ate more dry matter on silage than on fodder com in these weeks and produced more 
milk and milk fat, the increase in yield did not come up to increase in fat content, 
and consequently 100 pounds of dry matter in the fodder corn ration produced some¬ 
what more than tlic same quantity in the silage ration. ' H Y 

When we consider the total quantity of the same food consumed by the 20 cows 
during the whole experiment, and also the milk produced, we notice that 28,160.9 
pounds of dry matter during the silage period produced practically the same quan¬ 
tity of milk as did the 25,143.9 pounds of dry matter during the fodder corn periods. 
Putting it in a different form, we find that 100 pounds of dry matter in the fodder 
corn ration produced 78.7 pounds of milk, and in the silage ration 70.4 pounds of milk, 
a difference in favor of the fodder corn ration of 8.6 pounds, or 12 per cent. 

This is exactly the same result as obtained in last year’s experiment, the dry mat¬ 
ter in the fodder corn giving a 12 per cent better result in the milk yield, orl pound 
of dry matter in the fodder corn ration produced the same results as 1.12 pounds of 
dry matter in the silage ration. 

Considering the relation between the milk produced by the cows and 
the area of land from which the fodder fed in both cases was obtained, 
it is found by calculation that with the silage from 1 acre 377 pounds 
more milk was produced than with the dry fodder from the same 
area. But to accomplish this 81 pounds more ha.y and 141 pounds 
more grain were fed with the silage than with the fodder corn from an 
acre. Allowing $7 per ton for the hay, $15 per ton lor the grain, and 
$1 per 100 pounds for the milk, the net profit of the silage over the 
fodder corn from 1 acre is shown to be <$2.43. This takes account only 
of the first cost of the feed, without reference to the question of labox*. 
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This $2.43 ■would represent 243 pounds of milk at $1 per 100 pounds, 
which would correspond to about 12 pounds of butter. 

It will be remembered that Ibis result is obtained on an experiment witli twenty cows 
tbat were fed tlio product of nearly two thirds of aiiHpaere field. Considerable con¬ 
fidence is therefore placed in the correctness of the results and the general applica¬ 
bility of the conclusions drawn to the conditions of our general Wisconsin farmers. 
Summarizing’ onr work in this line, we have, the following conclusions: 

(1) A daily ration of 4 pounds of hay and 7 pounds of grain feed, with corn silage 
or field-cured fodder corn ad libitum, fed to twenty cows during sixteen weeks, produced 
a total quantity of 19,813.4 pounds of milk during the silage periods and 19,801,2 
pounds of milk during the fodder corn periods. 

(2) When we consider the areas of land from which the silage and fodder corn fed 
were obtained, we find that the silage would have produced 243 pounds more milk 
per acre than the dry fodder, or the equivalent of 12 pounds of butter. This is a 
gain of a little more than 3 per cent in favor of the silage. 

A preliminary experiment on the influence of imperfect venti¬ 
lation upon milch cows, F. H. King- ( Wisconsin Sta. Report for 189 

pp. 61-68). 

Synopsis .—In two experiments with twenty and twenty-five cows, respectively, made 
to observe the effects of good and poor ventilation, the yield of milk was larger 
in the periods of good ventilation than in those of poor ventilation. 

To study the relative effects of good and poor ventilation upon milch 
cows, an experiment was commenced April 8 with twenty animals. 
After a preliminary period extending to April 19 the experiment proper 
began and continued for fourteen days, which were divided into six 
periods, four of two days and two of three days each. 

In the first, third, and fifth periods the animals were under the in¬ 
fluence of poor ventilation, and in the second, fourth, and sixth periods 
under good ventilation. A record was kept of the yield of milk, water 
drank, temperature of the stable, and the weights of the animals, and 
the results of these observations are tabulated. These show that 
slightly more milk was produced during the periods of good ventila¬ 
tion, that the cows drank on an average 11.4 pounds more water per 
day under the conditions of poor ventilation, and that “in all eases the 
the mean weight of the herd increased under the conditions of good 
ventilation, while under the reverse conditions there was a loss, the 
average amount per cow being 10.75 pounds for each change.” 

There was a difference of 6.3° F. in the mean temperature of the stable during the 
well and poorly ventilated periods, and this difference probably explains, in part 
at least, the greater amount of water drank during the periods of poor ventila¬ 
tion. * * * 

The differences in ventilation do not appear to have had an appreciable influence 
upon the quantity of food eaten, for the amounts consumed under both conditions 
were practically the same. 

In another experiment with twenty-five cows, lasting one hundred and 
twenty-two days, an attempt was made to observe the offoets of small 
difference in ventilation by closing the two large ventilators in the stable 
on alternate nights. In this, as in the preceding experiment, there was 
a slight balance in milk yield in favor of the more perfect ventilation. 
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Feeding milk to cows, J. Wilson and G. E. Patrick (Iowa St a* 
Bui Ho. 17 , May , 1892, pp. 389-392). 

Synopsis .—Whole milk and shim milk fed to two Holstein cows at posture seemed 
to keep up the yield and quality of milk at a time when pastures wore drying 
tip and when shrinkage was general with all cows on pasturage alone. 

Two Holstein cows, nearly new in uiilk ? were fed from dune 21 to 
August 20, in four periods, as follows: Period 1, pasturage and 40 
pounds of whole milk per head daily for twenty-six days; period 2, 
pasturage alone for nine days; period 3, pasturage and 40 pounds of 
skim milk per day for fourteen days; and period 1, pasturage alone. 
The pasturage was on a good blue grass pasture. No grain of any 
kind was given. The milk produced in each pieriod was tested by means 
of composite samples analyzed every four or five days. The milk of 
each cow was weighed at each milking. These results and the calculated 
amounts of total solids and of fat are tabulated. The average compo¬ 
sition of the milk in each period and the average yield per day of milk, 
solids, and fat are here given. 


Daily averages by periods. 




Cow No. 355. 



Cow No. 151. 



Vlold 

ol’ 

milk. 

Total solids 
in milk. 

Eat in milk. 

Yield 

of 

milk. 

Total solids 
in milk. 

Fat in milk. 

Pasturage and whole milk, 

Lbs. 

Per ct. 

Lbs. 

Ter ct. 

Lbs. 

Lbs. 

Per ct. 

Lbs. 

Per ct. 

Lbs. 

Jiine21-Jnly IG. 

39.7 

12. 06 

4. 788 

2- 98 

1.183 

32. 8 

11. 71 

4.612 

3.14 

1.032 

Pasturage alone, July 17-25 .. 
Pasturage and skim milk, 

34.7 

11. 80 

4.337 

2.75 

0. 950 

27.9 

11.37 

3.170 

2.95 

0.823 

July 26-Atig. 8. 

32.4 

11.78 

3.855 

2. 77 

0. 025 

27. G 

11. 21 

3.089 

2.88 

0.791 

Pasturage alone, Aug. 9-21)... 

27. G 

31. 23 

3. 295 

2. 72 

0. 747 

23. G 

11. 38 

2.731 

2.91 

0.080 


In both cases feeding milk had the effect of keeping up the flow of milk 
and its quality as well. The pastures dried up during the summer and 
^shrinkage was general with all cows that had nothing hut pastur¬ 
age/ As soon as the milk or skim milk was discontinued the milk 
shrunk in quantity and in solids and fat. 

Feeding beets and potatoes for butter, 3. Wilson, 1). B. Bisbee, 
and F. A. Leighton ( lowaSta . Bui No. 17, May , 1892 , pp. 871-377). — 
With a view to testing the value of sugar beets and potatoes for butter pro¬ 
duction, two lots of two cows each were fed from December 1 to July 
29, lot 1 receiving sugar beets and lot 2 potatoes. Lot 1 consisted of a 
Shorthorn cow and a Holstein heifer, and lot 2 of a Shorthorn cow and 
a high-grade Jersey heifer. From 20 to 50 pounds of beets per head 
were fed daily and from 10 to 50 pounds of potatoes. With these corn 
fodder and a varying grain ration were fed. Butter was made from 
the milk ol‘ each lot on three dates, January 19, January 25, and Feb¬ 
ruary 22. The data obtained on these occasions are given, ft is stated 
that the butter from the lot receiving sugar beets was of better flavor 
and color and better than that made horn the lot receiving pota* 
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toes, but that “the higher grades of butter can not be made from 
heavy feeding of either raw sugar beets or raw potatoes.” 

Winter rations for breeding ewes, J. A. Craig (Wisconsin Sta. 
Report for 1891, pp. 5-14). 

Synopsis ,—A comparison was made of rations containing either dry com fodder, oat 
straw, «r hay, and those containing' corn silage, clover silage, or sugar beets, for 
wintering breeding owes. Mixed grain rations were fed in each comparison. Of 
the dry fodders the cut corn fodder on the whole gave the best results, although 
the oat straw ration gave good results and was the cheapest ration. Corn silage 
led the succulent fodders and was more satisfactory than sugar beets. 

Two experiments are reported, each with 12 high-grade Shopshire 
ewes, lastin g eight weeks, from January 21 to March 18. Both were made 
to compare different coarse fodders when a constant grain ration was 
fed. The current market prices of the food used were, corn fodder $4, 
corn silage $2, clover silage $2, oat straw $3, hay $8, sugar beets $2, 
and bran $12 per ton, and oats 30 cents per bushel. 

Comparison of dry fodders .—The ewes were divided into throe lots 
of four each, all receiving like amounts of oats, bran, and sugar beets. In 
addition lot 1 received cut corn fodder, lot 2 oat straw, and lot 3 blue 
grass hay, each fed ad libitum . The object was not to fatten the ani¬ 
mals, hut to keep them in good condition for breeding. There was a 
small average gain for each lot. Slightly more corn fodder was con¬ 
sumed than hay or oat straw, but the amount refused was also larger 
with corn fodder. 

Following is the cost of the rations of the different lots: 


Coat of food for four ewes fox eight weeks 
Cost of food for one ewe for one day. 


Loti (corn 

Lot 2 (oat 

fodder). 

straw), i 

$2 2(1 

$1,910 

0.01 

0.008 


LotU (hay). 


$ 2 . m 

0.012 


(1) Cut corn fodder gave tlie best results, as the owes so fed were maintained cheaply, 
they kept in the best health, their fleeces were in the best condition, and alter 
lambing they gave the most abundant supply of milk. 

(2) Oat straw as a fodder for sheep is shown by this experiment to have a higher 
feeding value than is commonly credited to it. Combined with a small quantity of 
grain and succulent food it offers the best ration for carrying breedingewos over win¬ 
ter at the least expense. Ewes were kept in good condition on a ration consisting 
largely of oat straw at a cost of less than a cent a day. * * * While it would not 
bepToper to recommend an exclusive straw and grain ration on this trial alone, yet 
it is evident that oat straw may be with profit more largely used with other fodders. 

(3) AVhilohay is a good dry fodder for sheep, yet looking for the best results and 
closest economy it would be better to give the preference to oat straw and corn fod¬ 
der, where these fodders are available at the valuation given in onr scale of prices, 

Comparison of succulent fodders .—As in the preceding experiment, 
the ewes were divided into three lots of four each and all received the 
same ration of oats, bran, and hay. In addition to these, lot 1 re¬ 
ceived coni silage, lot 2 clover silage, and lot 3 sugar beets. Of these. 
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the ewes were fed only enough to keep them in good breeding* con¬ 
dition, the amounts given being practically the same for all three lots* 
Each lot made a slight gain in weight. The cost of the several 
rations was as follows: 



Lot 1 (OOTll 

Lot 2 

Lo( :> (siuf- 


silage). 

vox silage). 

«r boots). 

Cost of iood for four owes for eight -wools . 

$2. (57 

! $2.01 

$2. 70 

Cost of iood for one ewe for one diiy. 

0. 011 

0. 013 

0. 032 


(1) Com silage is a valuable fodder for breeding ewes, surpassing the other suc¬ 
culent fodders used in this experiment in its cheapness, by keeping the slice]) in good, 
thriving condition, and leading to a good flow of milk. 

(2) Clover silage if properly preserved is a good sheep food. The sheep after 
getting used to it eat it with a\ idity and do well on it. Against it is the cost of 
making and the difficulty in preserving it. 

(2) Sugar beets are liked by sheep, but they can not be said to equal either of the 
oilier succulent, fodders experimented with. They are apt to induce scouring if fed 
in quantities of over 4 pounds daily to each ewe. 

Influence of different rations on the growth of wool and in¬ 
crease in live weight of fattening sheep, J. A. Craiu (Wisconsin 
Sta . Report for 1891, pp. 11-23). 

Synopma. —A comparison of a carbonaceous with a nitrogenous diet for wethers. 
Two lots of 6 animals each were fed the respective rations for twelve weeks. 
The cheapest gain in live weight was made on the carbonaceous ration, although 
a larger gain in weight and slightly more wool were produced on the nitroge¬ 
nous ration. 

In the study of this question twelve grade Shropshire wethers were 
used, averaging about 0 months old at the commencement of tlic trial. 
They were shorn and then divided into two lots. After an introductory 
period of two weeks they were fed for twelve weeks (January 10 to April 
13) as follows: Lot 1, a carbonaceous ration consisting of shelled corn, 
cut corn fodder, and corn silage, having a nutritive ratio of 1:10^ and 
lot 2, a. nitrogenous ration composed of equal parts of oats and oil 
meal, and clover hay and clover silage, having a nutritive, ratio of 
1: 3.0. Both lots were given all they would eat of the respective 
rations. The current prices of the materials composing the rations 
were, corn fodder $4, clover hay $8, corn and clover silage $2 each, 
and oil meal $20 per ton, and oats 30 cents and corn 40 cents per 
bushel. The table of weekly gains in live weight shows that lot 1 gained 
181 pounds on the carbonaceous ration and lot 2 gained 214 pounds on 
the nitrogenous ration. 

In lot 1 there were two wethers that did not develop as they should have done 
had they been thrifty. They were never unwell, yet they were always poor feeders. 
During the period they gained only 24 pounds and 25 pounds, respectively. In lot 
2 there was one wetlicr that was also unthrifty, as it only gained 26 pounds during 
the experiment. Had these wethers been of average vigor the cost of gain would 
have been materially reduced and the difference between the lots in the total gain 
might have been much less, 
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The financial results for eaeli lot were as follows: 


Cost, of food consumed. 

Cost, of food per pound of uain in live wniulit, iindudimi wool 


Lot 1 (ear- Lot 2 (ni- 
bonacoous). (rooenous). 


$«.70 $11. sr. 

(UW7 0.0552 


“Considering tl\e ccmt of gain made by tlie two lots, we find that lot 
1 increased in live weight at a rate of $1.80 cheaper per 100 pounds 
gain than lot 2. In the experiment of a similar nature conducted last 
year [Annual Keport of the Station for 1890, p. 16; E. S. It., vol. ix, p. 
437] the lot fed a carbonaceous ration made not only the cheaper gain, 
but also slightly the greater.’ 7 

The length of the wool was measured hall'way between the shoulder 
and the elbow, the loss by washing determined, and the parts of the 
body weighed at the time of slaughtering. These data are tabulated. 

Slightly better results in wool growth were obtained from the wethers that were 
fed the nitrogenous ration, as they clipped a total of 2.(> pounds unwashed and 0.8 
pound washed wool more than those fed the carbonaceous ration. The difference m 
the weight was due almost altogether to the greater amount of .yolk in the ileeees in 
the wethers that received the nitrogenous ration. The fleeces of lot 1 lost 20 per 
cent of their weight in the tub-washing and those of lot 2, 21 per rent. 

There w r as no uniformity in the differences of the lots in regard to the mixture of 
fat and lean in the carcasses. 

[The results of this trial are compared with those of a previous trial referred to 
above.] The figures w r ill show that not only does the fattening of sheep supply the 
farmer with a steady and easily accessible market on his farm for some of his farm 
produce, but also > iolds him a good margin of profit. 

Shearing wethers in winter before fattening them, J. A. Craig 
(Wisconsin Stn. Report for /h’.U, pp. :>3-27). 

Synopsis .—A trial was made with two lots of three wethers each, one of which was . 
shorn at the beginning of the trial and tlie other left unshorn. Noth lota re¬ 
ceived the same food ad libitum. The unshorn lot produced the larger gain of 
live weight and of wool and at the least cost. The trial was unfavorable to 
shearing. 

December 12 six wethers, “of similar breeding and much alike in fleece 
and type,” were selected and divided into two lots weighing 291 and 
282 pounds respectively. One lot was shorn at once and tlie oilier 
left unshorn. After a preliminary period of two weeks the experiment 
proper began February 2 and continued until April20. At the begin¬ 
ning of the experiment the unshorn lot weighed 302 pounds and the 
shorn lot 290 pounds. Both lots were given all they would eat of 
meadow hay, sugar beets, and a grain mixture consisting of one part 
of oil meal, one part of oats, and four parts of whole corn by weight. 
The tabulated results of food eaten and weekly gains in live weight, 
show that in eleven weeks the shorn lot gained 120 pounds in live 
weight at a cost of $5.64, or 4.7 cents per pound, and the unshorn lot 
gained 127 pounds live weight at a cost of $5.55, or 4.4 cents per pound. 
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The cost of the rations is calculated on the market prices given in the 
above experiment with breeding ewes. 

It will 1)0 soon that lot 2, left unshorn, not only made a. greater total gain than the 
shorn wethers of loti, hut also made a cheaper gain. It remains to he said that tile 
temperature of the sheep shed in which these wethers were fed had no doubt some 
influence on the results of the experiment. * * * The average temperature of 

the shed during the period of experiment was about 35° F. 

The production of wool was as follows: At the first shearing, De¬ 
cember 12, lot 1 (shorn) yielded a total of 16.4 pounds, and at the 
second shearing, April 24, 12.1 pounds, making a total of 28.5 pounds. 
The unshorn lot when shorn April 24 gave a total of 32.7 pounds of 
unwashed wool, or 4.2 pounds more than lot 1. On the basis of that 
assumption, the unshorn lot would have yielded 16.4 pounds of wool, 
the same as the shorn lot, if they had been shorn December 12. It is 
seen that during the experiment the unshorn lot produced 16.3 pounds 
of unwashed wool as compared with 12.1 pounds produced by the shorn 
lot in the same time. In tub-washing the fleeces of the shorn lot lost 
66 per cent and those of the unshorn lot 44 per cent, showing that the 
latter contained 8 per cent more yolk than the former. The wool from 
the shorn lot was naturally much shorter in staple. Subtracting the 
weight of the wool produced from the total gain in live weight, the. 
actual gain in flesh was found tube 107.0 pounds for the shorn lot and 
110.7 pounds for the unshorn lot, a difference of only 2.7 pounds. 

Both lots were slaughtered and the data secured are tabulated. 
These show material difference between the two lots. 

As the results of this single trial it appears that— 

(1) When fed in common sheep sheds of an average temperature of 35° F, it is not 
advisable to shear fattening wethers in December. 

(2) The wethers left unshorn gave in this trial the greater gain in wool ami mut¬ 
ton combined at tlic leant cost. 

(3) The unshorn wethers yielded the greater weight of wool, and that also of a 
more marketable length of staple, though it contained slightly more yolk. 

(4) The unshorn wethers made the greater gain in flesh, and in addition the mut¬ 
ton did not differ in its proportions of fat and lean from that of tin* shorn lot. 

Feeding grain to lambs before weaning them, .1. A. (Jiiaag- 
( Wimumu Stti. Report for 1S!JJ, pjt. 27-33). 

iSyn opsin. —A comparison on three lots of three owes and three rams each of feeding 
grain to tin* lambs or the same amount to the ewes and of feeding no grain, the 
animals in each ease being on good pasturage. The host results were shown from 
feeding gra in to fcho lambs. The result was better than when the grain was fed to 
the ewes instead of the lambs. The inference was that lambs should be taught 
to oat grain as early us possible. 

To ascertain whether grain could be profitably fed to lambs running 
with their dams on good pasture, and if so whether it was better to 
feed it directly to the lambs or to the ewes, nine high-grade Shropshire 
ewes with nine lambs were selected. The. ewes and lambs were uniform 
in type and quality, having been sired by the same ram. They wore 
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divided into three even lots. In the ease of lot 1 the lambs received 
all they would eat of a mixture of one part corn meal, one part, bran, 
and one fourth part oil meal by weight, the ewes receiving only pas¬ 
turage. The lambs of lot 2 received no grain, but the same amount of 
grain was fed to the ewes as was consumed by the lambs in lot 1. 
Eeither the ewes nor lambs in lot 3 received any grain. All the lots 
were kept on pasturage of a similar character. During rainy weather 
the lots Avert*, kept in sheds, receiving roots, corn fodder, and hay, the 
amounts of which Avere noted and charged to each lot. The feeding 
lasted from April 30 to July 9—ten Aveeks. The data as to the food 
consumed, gain in live Aveight, and cost of the food are tabulated. The 
author draws the following conclusions: 

(1) It is good management to feed the lambs before weaning them all they will eat 
of such grain mixtures as that used in this experiment. The lot of three lambs so tort 
made an excess gain oyer the lot receiving no grain of 25 pounds during ten weeks nl 
a cost of 56 cents. 

(2) To feed the ewes the grain mixture instead of the lambs is not likely to give a* 
good results as feeding it to the lambs direct, though it does seem tha t a combinatiot 
of both practices would he the best. 

(3) To make the cheapest and the greatest gain for each pound of grain consumed 
the lambs should be taught to eat grain as early in life as possible. 

Feeding lambs, C. E. Curtiss (Iowa St a. Bui . No. 17 , May, 1892, pp . 
378-384). —The results are reported of feeding three lots of from two 
to three lambs each for a period of one hundred and twenty-one days— 
December 1 to April 1—as follows: 

Lot 1, oats, oil meal, bran, and hay; nutritive ratio 1:6.5. 

Lot 2, shelled corn, hay, and oat straw; nutritive ratio 1:11.9. 

Lot 3, oats, shelled corn, bran, oil meal, and hay; nutritive ratio 1:7.2. 

At the beginning of the experiment lot 1 (three lambs) weighed 211 
pounds, lot 2 (three lambs) 207 pounds, and lot 3 (two lambs) 135 pounds, 
Each lot Avas kept by itself and given exercise in the open air daily, 
Salt was accessible to them at all times. The average gain in live weight* 
per animal in lot I Avas 25 pounds; in lot 2,13£ pounds; and in lot 3, 20 
pounds. With oil meal at 125, bran at $10, hay at $5, and straw at 
$2 xier ton, and oats at 25J cents and corn at 30 cents per bushel, tin*, 
gain in live weight of lot 1 cost 0,2 cents per pound; of lot 2, 5.7 cents 
per pound; and of lot 3, 5.05 cents per pound. 

u The corn-fed lambs made no apparent growth. The gain in weight 
seemed to be the result of fattening instead of growing.” The ration 
of lot 3 u gave the cheapest gain and on the Avhole the most satisfactory 
results, although the gain was less than that of the lambs on tin*, nar¬ 
row ration. The lambs in this lot made a satisfactory growth and im¬ 
provement in flesh.” A lamb from lot 1 sheared 3 pounds of wool and 
one from lot 2,3 pounds. Both had been sheared the previous Octo¬ 
ber, “There was no appreciable difference in the market value of the 
wool/’ On slaughtering these two lambs little difference was seen in 
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the quality of the mutton, though that from lot 1 was believed to be 
“rather more juicy ami tender than that of the corn-fed lot.” 

Winter feeding of hogs (low 4, Sta. Bui. No. 17, May, 1892, pp. 385- 
388). —The indications from a trial of feeding three sows from one and 
a half to three years old and six shoats on corn-and-cob meal, ear corn, 
ground oats, buttermilk, and bran or oil meal, were “ that when corn is 
25 cents per bushel and hogs 4 cents a pound winter feeding will pay 
better than selling the corn, and that young* hogs will yield a greater 
profit than old ones.” 

Feeding value of whey, W. A. Henry (Wisconsin Sta. Report for 
1891, pp. 38-18). —This account of experiments in feeding whey to pigs 
is reprinted from Bulletin No. 27 of the station (E. S. B., vol. in, p. 48). 

The result of crossing the Shropshire with the American Me¬ 
rino, J. A. Craig- (Wisconsin Sta. Report for 1891, pp. 33-37). —Bear¬ 
ing on the question of grading up a flock of ewes for breeding mutton 
sheep and of the effect of the change from the growing of fine wool to 
the breeding* of mutton sheep, an account is given of work commenced 
in 1880 of crossing Merino ewes with pure-bred Shropshire rams: 

While there has been a material gain in the form of these sheep over that of the 
Merino for mutton-breeding, there has been an additional gain in the wool clipped; 
for that from the first cross used brought us a higher price in the Chicago market 
than that of either our Merinos or Shropshires. k * h From the results obtained 
it, seems reasonable to expect that with three, or at most four top crosses of such a 
breed as the Shropshire upon even such an extremely different type as the Merino, 
offspring would result that could not practically ho distinguished from the pure-hred 
Shropshire. The time it will take to reach that degree of development will depend 
to a considerable extent on the impressive power of the rams that are used. By ob¬ 
serving the results of using the rams employed in this work on the other ewes of our 
dock, we are satisfied that they did not possess more than common impressive powers. 
Yet we have lambs, with only two top crosses of tlie Shropshire or Merinos, that are 
not easily distinguished from others of pure Shropshire breeding. The importance 
of this to the farmer lies in the fact, that by purchasing a pure-hred mutton ram of 
onlinary constitutional vigor lie may hope to establish in four years a Hock of high- 
graded mutton sheep) that will approach near to tho beat fype of any of the mutton 
breeds. 


VETERINARY SCIENCE. 

Chemical compounds for preventing the growth of horns on cat¬ 
tle, L. H. Adams ( Wisconsin Sta. Report for 1891,pp. 289-291,plates 2 ).— 
The successful use is reported of two compounds, the names of which 
are not mentioned. 

It was found in a majority of instances that the best results were reached when 
the compound was appdied as soon as it was possible to locate the little horn but¬ 
ton on the calf's head, which usually can be done when it is but three or four days 
old. * * * 

In our tests in several instances the fluid was applied to but on© horn button, 
the other being left untreated. The effect usually was to entirely stop the growth 
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of ouo horn, while the other grew naturally. [In one instance] ihe side of the 
head to which tin* chemical was applied not only failed todo\elop the horn, hut. 
even tin* heavy hn.se, which grows out. from tlm skull to support, it,. 

Ergotism in cattle, M. Stalker (Iowa Si a. lUd. No , H\ May, ls'Ki\ 
pp* kVl-fod ).—An nccoiuit of ji disastrous outbreak ol* ergotism among 
it hoard of rattle which had been led on hay made from wild rye 
affected with. ergot. 


DAIRYING. 

E. W. An JON-, mtor. 

Hand power cream separators, O. L. Penny (T>elawttre St a. 1ini. 
No. I/, June, ISH^pp. TV, fi<jx, V). 

Synopsis .—Comparisons of the Do Laval and 30-gallon Victoria hand separatum 
showed that they skimmed about, equally close and as close, as the power 
machines, but that the Victoria required about twice as much pow er as the 
Do Laval to skim the same quantity of milk. 

Illustrated descriptions are given of the De Laval (Baby separator) 
and the Victoria hand separators. Tests were made to compare the 
relative merits of these machines as to (1) the amount of fat lost in the 
skim milk, (2) necessary speed, and (3) the power required for miming. 
Both a 20-gallon and a 30-gallon Victoria separator were used. 

The only comparison reported of the thoroughness ol* skimming was 
on a skim milk from the cold-setting process. From 59 pounds of this 
containing 0.45 pound of fat the l>e Laval separated 0.38 pound, and 
from 63 pounds of the same skim milk containing 40 pounds of fat the 
Victoria separated 0.42 pound of fat. 

[Trials with different rates of speed] show that the speed recommended for each, 
viz, forty or forty-two revolution* of the era.uk for the Do Laval, and forty-six or 
forty-eight for the Victoria, is as low as high efficiency will allow'. * * * So far 

as loss of fat in the skim milk is concerned, it. will appear that a considerably lower 
temperature than the one required hy the man u fa chi revs of iho machines, viz, 85° to 
90° Jb\ will do no harm, so that milk might stand some lime, before separation and 
yet sutler no material loss in the skim milk. * * v In point of rapacity the larger 

Victoria is about equal to the De Laval and the smaller Victoria a. little over two 
thirds as large. * *■ * From a large number of actual icsls made by two <1 li¬ 
ferent methods, it was found that the De Laval requires 0.11 horse power, (he 
smaller Vieioiia 0,17, and the hunger 0,225. To run tin* I )c La\ al for one hour it w ould 
require the energy of a ton weight falling 109 feet, 1(58 feet for (he smaller Victoria, 
and 223 feet for the larger Victoria. Without regard to time, the smaller Victoria re¬ 
quires about two and one fifth times and the larger about twice a,x much power as 
the De Laval to skim the same quantity of milk. x * - The De Laval owes its 
advantage here to the twenty-seven tin rings inside its howl. Without these rings, 
hut under otherwise similar conditions, it leaves from seven to eight, times as much 
fat in the skim milk as when running with the rings in the regular way. 

The difference in the power required by these two kinds of separators, in view of 
their substantial equality in other respeets will, it is believed, decide in favor of 
the De Laval. * * * It is doubtful if a man of but ordinary strength could easily 
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rim of Victoria for an hour <*oii(imionsly. * * * If some oMut force 

Mian man power 1 m* itscU t.lu* rather with*. tliHVrence between the I,wo makes of 
machine disappears. 

The author questions the advisability of using hand power for sepa¬ 
rating milk. u To take an hour’s time of an able man morning and 
night to do something that a horse will do equally well is a waste of 
resources.’ 7 

.Regarding the protit from the use of the separator, it is calculated 
that with a herd averaging 100 pounds of milk morning and night the 
year through, the separator would save about 280 pounds of butter in 
the year, which at 25 cents per pound would be a gain of $70 over cold 
setting; U but if fair wages be counted for the hand labor the profit 
would be much reduced if not w iped out.” 

Tlu*. conclusions readied are chiefly these: 

(X) The Be Laval and Victoria hand separators tested skim about equally close 
and as close as the steam power machines. 

(2) A lower speed than forty turns for the Do Laval and forty-six for the Vic¬ 
toria is not efficient. 

(3) The Victoria machines require about twice as much power to skim the same 
quantity of milk as the I)e Laval. 

(4) The milk should have a temperature above 70° F.to prevent clogging. 

(“>) The use of hand power is not to lx* recommended. 

The creamery industry, K E. Wllson (Nevada Ufa. BuL No. 16, 
April , 1892, pp.titi, Jigs. 36 ).—This popular bulletin treats of the nature, 
formation, quality, and fermentative changes of milk; the objects, 
benefits, and management of cooperative creameries; creamery and 
dairy apparatus, including illustrated descriptions of separators, cream 
vats, churns, and butter workers; milk testing, with an illustrated 
description of the Babcock test; the relative value plan of paying for 
milk at creameries; and the testing of milk by composite samples; and 
gives plans and specifications for a creamery building which with out¬ 
fit is estimated to cost about $2,000. No trials with the various ma* 
chines are imported. 

“The great interest that is now being manifested by the tanners and 
others of this State in the creamery industry, and the demand for ire 
formation concerning all branches of the same, has prompted the prep¬ 
aration of this bulletin.” 

The estimation of the total solids in milk from the per cent of 
fat and the specific gravity of the milk, S. M. Babcock (Wiseomm 
Sta, Ileport for 1891, pp. '292-307). —The introduction of simple rapid 
tests of the fat in milk has given a special interest to the formulas 
proposed for calculating the percentage of solids and of solids-not-fat 
from the specific gravity and tat. By means of these two simple deter¬ 
minations and the use of a formula u an approximately accurate judg¬ 
ment concerning the composition of any milk may be obtained without 
the use of a chemical balance and in a much shorter time than would 
be required for obtaining the total solids alone.” 
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Tlie Flei.si'liniaim formula is 


.=,. 3 f + 2.r®! , -"V™ 


in vrliioli t = per cent of total solids, f~per cent of fat in milk, mid ftspecific 
gravity of milk at 15° (J. 

Tlic author lias calculated the per cent of solids not-fat eovrospondmg 
to lactometer readings from 17° to 40° with from 0 to 0 per cent of fat, 
by means of the formula 

Solids-not-fat =■ '0753 g* — 1^ X (100 - f) 2.0 

in which S = specific gravity of milk at G 0 ° F. and f =pc»r cent of fat. 


The results of these calculations are given in a set of tables. A sim¬ 
ple formula, which can be used without tables, is 

L 4-0.7 f 

Solids-not-fat = —g-g— and 
L 4-0.7 f 

Total solids = —yg— + f 

in which L = reading of Qitcvenne lactometer at 00 ° F. and f= per cent of fat. 

In other words, “add the Quevenne lactometer reading at <>0° b\ to 
seven tenths of the per cent of fat and divide the sum by 3.8. The re¬ 
sult will be the solids-not-fat, and this added to the per cent of fat 
gives the per cent of total solids.” This formula, is said to give, quite 
accurate results with milk containing from 3 to 4 per cent of fat. 
Above these limits the results are too low and below too high, but the 
error will not amount to 0.1 per cent in either case and may be corrected 
by a method explained. “For ordinary purposes no correction need be 
applied.” The accuracy of the formula is but slightly affected by sim¬ 
plifying to 

Solids-not-fat = ^ 

4 

The results for average herd milk will be within 0.1 per cent of those 
of the more elaborate formula. 

The method of deriving the formulas given above is thus described by 
the author: 

It is assumed that milk is a mechanical mixture of two constituents, viz, milk 
serum, which is an aqueous solution of all of the solids of the, milk except fat, and 
butter fat, which is suspended in very small particles in tlie milk serum, forming an 
emulsion with it. Such being the case the specific gravity of the milk will depend 
upon the specific gravity and relative amount of each of these constituents which 
the milk contains. The specific gravity of butter fat is practically the same in all 
milk, the variation being so slight that it does not materially affect results iu 
investigations of this kind. On the other hand the specific gravity of milk serum is 
not constant, but depends upon the amount of solids which it contains in solution. 
Its specific gravity can never fall below 1 , the specific gravity of water, and rarely 
exceeds 1,04; in normal milk it usually falls between 1.03 and 1.04. Tlie differ¬ 
ence between the specific gravity of water and that of milk serum is nearly in direct 
proportion to the solids which the serum contains. If, therefore, this difference 
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be divided by a constant factor which represents tbe increase in specific gravity 
caused by 1 per cent of serum solids, tbe result will be tbe per cent of solids in tbe 
serum. If tbe per cent of solids in the serum, found in this way, be multiplied by 
the por cent of serumint.be milk considered and tbe product divided by 100, the 
result will,bo tbe per cent of solids-not-fat in this milk. 

For convenience, I shall represent the necessary factors in the following manner: 
f~ Per cent of fat in any milk. 

100— f=Per cent of serum in any milk. 

S— Specific gravity of milk at 00° F. 

0.93 — Specific gravity of* butter fat at 00° F. 
x = Specific gravity of serum at 60° F. 

a = Increase in tbe specific gravity of tbe scrum caused by 1 per cent 
of serum solids. 

Then in accordance with vvliat has been said above, 

T _i ion_f 

(1) Per cent of solids-not-fat in any milk = —~— X “ — 

It remains to ibid tbe value of x in terms of S and f and to determine from a large 
number of analyses the numerical value of the constant a. 

The volume of a substance in cubic centimeters is equal to its weight in grams 
divided by its specific gravity; therefore 

100 

-g- — Volume in o. e. of 100 grams of milk; 

- — Volume in c. c. of serum in 100 grams of milk; 


_ f 
0.98 


=1.0753 f=Volume in c. c. of fat in 100 grams of milk; 


and as tbe volume of the milk is equal to the sum of tbe volumes of tlie fat and scrum 


100 

S 


100 -f 

x 


-f 1.0753 f 


Cleaving of fractions and reducing gives: 

_ 100 S - S f_ 

W x ~ "100'- 1.0753’ S f 


The constant (a) is determined from the average of a large number of analyses 
of milk by first finding the value of x in equation 2, subtracting 1 from this, and 
dividing tbe remainder by tbe per cent of solids which the serum contains. The per 
cent of solids in the serum is found by dividing the per cent of solids-not-fat in the 
milk by the per cent of serum (100-f) and multiplying the quotient by 100. 

The following table gives the data from which the value of ( a ) has been deter- 
mined: 

Average analyses of millc . 



Ho. of 1 
analyses. 

Specific 

gravity. 

Total 
sol ills. 

Fat. 

Specific 

gravity 

serum. 

(X). 

Solids in 
serum. 

(a) 

„Tiirsc y now »Tmn.. 

153 

1.0312 

Per cent. 
15.885 

Percent. 
6.34 

1.03885 

Per cent, 
10.190 

0.003812 

»J erse’y cow Meg... 

117 

3.032G 

14.365 

4.925 

1,03854 

9,929 

0.003882 

Herd 'milk (J ersey) ..' 

91 i 

1.0315 

14.470 

5.090 

1.03758 

9.883 

0.003802 

Analyses bora which Fleisch- 
maiin's formula was derived 

101 

1.0312 

11.953 

3.242 

1.03498 

9.003 

0,003885 






192 


EXPERIMENT STATION RECORD. 


Tlie milks included in the abo\e averages ranged from under !> 1o o\t*r 8 per 
and the value of a derived from thorn is believed to be approximately correct, 
(riving each series of analyses the same weight and la King Ihe average of \aloes 
found gives 

a = 0.(HWS15 

and substituting the value of x and a in equation 1 and reducing gives, 


(3) Solids-not-f'at = ^ 1 J X (.10U — f) X H.6 

The more simple expression, 

S«li<ls-iiot-fat=:'t+ 11 

O.n 

is derived in the following maimer: It, is assumed, as in the derivalion of the preced¬ 
ing formula, that milk is a mechanical mixture of milk serum and fat; that the 
Quevenne lactometer reading, corresponding to the specific, gravity of the milk se¬ 
rum, varies directly as the amount of solids in the serum; and that the lactometer 
reading for any millc depends upon the relative amounts of serum and fat which it 
contains* The factors common to the two formulas are designated in the manner 
already described; tbe. additional factors are as follows: 

L = Quevenne lactometer reading for any milk at <50° V\ 
y = Quevenne lactometer reading for serum of any milk at 00° R 
f = Volume per cent of fat in any milk, 
a' = A constant, factor. 

Tbe reading of tlie Quevenne lactometer corresponding to any specific gravity is 
equivalent to 1/100 sp. gr. —1,000, and consequently the lactometer reading for pure 
butter fat, having a specific, gravity of 0.011, is—70. Tbe lactometer reading for 
mixtures of milk serum and fat, such as occur in milk, must lie between y, the resid¬ 
ing fox pure serum, and — 70, the reading for pure fat, and will approach the bitter 
figure directly as the proportion of fat increases. Starting with pure serum and in¬ 
creasing the proportion of fat until the serum is entirely replaced, the total range of 
lactometer degrees passed over will bo represented by the difference between y and 
—70, or as y is always greater than 1, by y -f 70. As lactometer readings depend upon 
the relative weights of equal volumes of tlie substance considered, this difference, 
y 4*70, will represent the change ill lactometer degrees caused by 100 volume per 
cent of fat and the effect of 1 volume per cent of fat will be 


y 4- 70 

" Ido 


This expression multiplied by the volume per cent, of fat (J v ) in any milk gives 


y + 7o 

100 1 


which is the difference in lactometer degrees between the reading for any milk ( L) 
and the reading for the serum of that milk (y) and because L is always less than y, 


and by reducing 


’ = h + , -ijirr 


y = 


100 3 , -f 70 f 
100—f' 


If this expression for the lactometer reading he divided by a constant number (a ) 
which represents the change in lactometer reading caused by 1 pm* cent of serum 
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solids, the result will be the per cent of solids in the serum. Introducing this factor 
the formula, becomes 

IV r cent of solids in the serum of any milk = ] f~ 

This is only correct for volume, per cents of fat. If, however, it he assumed that 
1 he volume and weight par cents are equal and tlio value of the constant a', in the 
above* forum lit he determined, on this basis, from the average of a large number of 
analyses of milk, the expression will be correct for weight per cent for all milks con¬ 
taining this average per cent of fat. Moreover, as the ratio of volume per cent to 
weight per cent is small and the extreme limits for fat differ hut a few per cent from 
the average, it is approximately true for all milks. The value of it' derived in this 
way from the average of the analyses upon which the general formula given above is 
based, is approximately 3.8. If this value he substituted for a' in the last equation 
considering f = f and the expression be multiplied by the per cent of serum (100 — 
f) and divided by 100 the result will ho the per cent of solids-uot-fat iu the milk, or 

100 L 4- 70 f 100—f 
Soli(l S -i.ot-fat^ 100 --7 ) - 38 X-j 0 0 - 

and by reducing 

Solhls-not-fat + 0.7 - f 
0.0 

in which L = Qneveune lactometer reading and f per cent of fat. 

The method of taking the specific gravity of milk and the precautions 
to be observed are described. With the lactometer most generally used 
“ when milk is skimmed it will give a higher reading upon the lactome¬ 
ter than it did before the cream was removed and the addition of 
cream to milk affects the reading in the same way as the addition of 
water.” For this reason, and on account of the ease with which the 
readings are transposed to specific gravity, the author prefers the 
Quevemie lactometer. 

The scale of this lactometer expresses in thousandths the difference between the 
specific gravity of tin* liquid tested and water, the specific gravity of water being 1 . 
In other words the reading of this lactometer is equal to the specific gravity of the 
milk in which it is placed, less l multiplied by 1 , 000 . To illustrate, milk having a 
speeiiie gravity oft.0325 would give with this lactometer a reading of 32.5, and on 
the other haiul a. reading of 33 on this lactometer corresponds to a spceUie gravity of 
1.033. J v Tlie scale of the ordinary lactometer may he converted into the 
Qtievetmo scale by multiplying by 20 . 

The reading of the Quo venue lactometer may by corrected for tem¬ 
perature. without serious error (within 10) by adding 0*1 for each 
degree above and subtracting 0.1 for each degree below 60° F. 

Detection of adulterations in milk, S. M. Babcock ( Wisconsin 
Sta * Bill 1No. SI, April) 1832) pp> 17-2?)* 

In Wisconsin the legal standard for fat is 3 per cent, which is as low as any ac¬ 
cepted standard in this country or Europe. In other States the standard ranges 
from 8 to 3.5 per cent. The general average, for all breeds and for all seasons of the 
year is about 3.6 per cent of fat, and it is rare for the mixed milk from any herd to 
fall below 3 per cent. It is possible that the milk from individual cows or from 
herds which contain only two or three cows may contain less than the standard 
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demands, Rut usually milk with loss than II per cent of fat lias keen either watered 
or skimmed. 

The legal standards for solhls-not-fat established in England and in some of the 
Eastern States is 9 per cent. In Wisconsin then' is no legal standard lor solids-not- 
fat. Milk containing loss than 9 per cent of solids-nol-fat is suspicions, ami that 
containing less than 8.5 is probably watered. 

An article on the use of the lactometer for determining: flic sped lie 
gravity of milk and on the calculation of tire percentage oi solids in 
milk from the specific gravity and the fat, is reprinted from the Annual 
Report of the station for 1891, pp. 292-307, reported above. 

Notes on the Babcock test, S. M. Babcock ( Wisconsin aSVr. Jiitl, 
No. 31, April, 1892, pp. 3-16 ).—This test was first described in Bulle¬ 
tin No. 24 of the Wisconsin Station (E. S. It., vol. u, p. 250). The calls 
for the bulletin have been so numerous that the edition is nearly ex¬ 
hausted, and for this reason a description of the test is repealed, with 
some additional precautions and suggestions for its use. 

In purchasing apparatus for this test he sure to obtain pipettes containing 17,0 
c. c. This precaution is necessary as pipettes of several different sizes ha\o been 
furnished with this test. This has usually been done on the plea that the larger 
pipettes give readings which will agree with the butter yield from the churn. Thin, 
however, is not the case and can not be accomplished by any lest, as the yield of 
blitter depends so largely upon the skill of the dairyman, 'the. test is designed to 
show the amount of pure butter fat in the milk, and not the butter which will he 
made from it. 1 * * 

[The sampling of milk at factories] may he accomplished in several ways, one of 
the following being recommended: By stirring the milk with a long-handled dipper 
after it has been poured into the weigh can and (lipping out a small portion from 
which the test sample is measured; by inserting a small tube in the bottom of the 
conductor pipe, through which a small portion of the milk continually escapes and 
is caught in a vessel placed to receive it. The same end may be attained by laying* 
a small tube in the bottom of the conductor pipe, having it project a foot, or more 
beyond the end, and placing a small vessel to receive the portion of milk which runs 
through the tube. Samples may also he taken with the “milk thief,” which is a 
tube, with a valve at the lower end, that is lowered into the milk in the weigh can, 
taking a column of milk from the top to the bottom of the can. A representative 
sample may be taken by any of these methods, but my preference is for one of the 
first three mentioned. * * * 

[In testing cream] the necessity of dividing the sample of cream may bo avoided 
by the use of a special test bottle devised by Mr. J. M. Bartlett of the Maine Sta¬ 
tion [Bulletin No. 3;E. S.R., vol. in, p. 397]. This bottle differs from the regu¬ 
lar test bottles in having a bulb blown in the neck, the graduation commencing 
below the bulb, which holds 10 per cent. With this bottle cream up to 23 or 25 per 
cent of fat may be tested in the same manner as milk. * * * 

Cream may be tested in tlie ordinary bottles in the manner proposed by Mr. Win- 
ton in Bulletin 108 of the Connecticut State Station [E. S. R., vol. iii, p. Ml], by 
using a pipette having a capacity of 6.04 c. c., which will deliver about 6 grams of 
average cream or one third of the weight of the usual sample. When this pipette 
is used about 12 c. c. of water should be added to the cream in the bottle before 
adding the acid. The usual amount of acid should be taken and tlie test completed 
in exactly the same way as with milk. Tlie reading should bo multiplied by 3 to 
obtain the per cent of fat in the cream. No correction for the specific gravity is 
necessary when this pipette is used. With either of these mod ideations the test 
may with advantage replace the oil test chum in gathered cream factories. * * * 
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With rich cheese the errors incident to sampling, to imperfect graduation of tlie 
tubes, and to incorrect measurements of the column of fat are multiplied by so 
large a factor that duplicate determinations with the same cheese often vary more 
than 1 per cent, so that the results with such cheese are only approximate. With 
cheese containing less than 20 per cent of fat the results are quite satisfactory. 

The sources of error, when the test is applied to the examination of butter, arc so 
large, owing to the high per cent of fat which butter contains, that the method is 
not recommended for this purpose. 

A description is given of tlie principle and the practical workings of 
the relative value plan of paying for milk, and of the method of testing* 
milk hy means of composite samples, as suggested by G-. E. Patrick in 
Bulletin No. 9 of the Iowa Station (E. S. It., vol. ix, p. 101), together 
with the use of powdered lye for dissolving the curd in soured com¬ 
posite samples instead of a preservative to prevent souring, as sug¬ 
gested by E. II. Farrington in Bulletin No. 10 of the Illinois Station 
(E. S. It., vol. ill, p. 150). 

A very satisfactory composite test may he made without the trouble of dissolving 
ilio curd, by using a test bofclle of twice tlie usual size, such as is recommended for 
Mlcim milk, for each patron and measuring into this with a 5 <*. c. pipette, a sample 
of liis milk each day for seven days. The bottle will then contain double the usual 
test sample, and by adding double the usual amount of acid the test may he com¬ 
pleted as with fresh milk. It; is well to shake up the contents of the bottle before 
adding the acid. The reading should be divided by 2 for the per cent of fat. A 
composite test for three days can be obtained in this way in the ordinary test bot¬ 
tles hy using a pipette containing 5.9 c. c., making the test in just the same way as 
with fresh milk. 

The objections to this method are that more care is required in taking the daily 
samples, and in ease of accident in making tlie test the record for the time covered 
hy the composite sample, is lost. The result is accurate and the time required less 
than hy any other method. 

Creaming experiments, S. M. Babcock (Wisconsin Sta . Report for 
1891, pp. 69-90 ).—An account of these experiments was printed in Bul¬ 
letin No. 29 of the station (E. S. K., vol. ill, p. 480). 


TECHNOLOGY. 

Results of the bounty on maple sugar, W. W. Cooke mid J, L. 
Hills (Vermont tfta. Bn I. No. 80, June 1 , AS 1 ,9,2, pp. ?'), — According to 
the Census of 1890, there was produced in Vermont in the spring of 
1889,14,125,921 pounds of maple sugar, valued at $1,081,899, at 7.7 cents 
per pound; and 218,252 gallons of maple sirup, valued at $100,457, 
at 70.5 cents per gallon. Tlie total number of sugar producers in 
tlie State was 14,537, of whom 10,099 produced 500 pounds or more. 
From the returns in the office of the United States collector of internal 
revenue it appears— 

That 2,328,846 pounds of sugar were weighed and sampled this year for the bounty, 
of which 82,237 pounds, or per cent, tested 90° or over and is entitled to a bounty 
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of 2 cents a pound; 1,931),339 pounds, or 83^ percent, tested from SO to 90 ami is 
entitled to a "bounty of ljj* cents a pound; while 307,270 pounds tested under 80° ami 
will get no bounty. In general terms, then, se\en eighths ot the sugar tested will 
get the bounty. The law requires that at least 500 pounds, testing SO' ’ or over, shall 
ho produced to get the bounty. In the total quantities given ahov e are imduded 522 
pounds testing 90° or over and 27,300 pounds testing SO ' u » 90 l that were in quan¬ 
tities of less than 500 pounds per person and heneo lose the homily. So that there 
remains 81,715 pounds at 2 cents per pound valued at #1,031.30, and 1,012,033 pounds 
at If cents per pound valued at #33,It>0.58, a total bounty for Vermont of #35,001.88. 

Of the 2,609 persons who took out a license in 1 SOI , U>1<8 tried to 
got the bounty, but 247 failed. The 1,517 persons who obtained the 
bounty received on the average $21.70. The crop was a small one, be¬ 
ing only 60 per cent of the av< i ra go amount. It appears that it. was 
somewhat more profitable to make simp rather than sugar, even when 
the bounty was obtained for the latter. The authors, however, believe 
that the results from the bounty are sufficiently satisfactory to warrant 
the taking out of licenses by a greater number of sugar makers. The 
Government regulations regarding the issuing of licenses are given in 
the bulletin. 


AGRICULTURAL ENGINEERING. 

The station sheep barn, h. H. Adams ( Wixeonxhi Sta. Report for 
189f jap.280-388, jigs, 7).— u The building consists of a main part 24 by 
30 feet, two stories high, under the whole of which is a root cellar, 
and two wings reaching off at right angles from it. The cast wing is 
125 feet long, 18 feet wide, and one story high.” 

The plan of the building is described in some detail, with illustra¬ 
tions, Especial attention has been paid to securing ample ventilation. 

Each pen haw double doors, which when opened out into the yard make an opening 
that only lacks 38 inches of being as wide as the pen. One door in bolted securely 
at the top and bottom by bolts operated by a lever, and the other one fastened to it 
by means of an ordinary thumb latch ho that one or both doors may be opened at 
will. A slight, upward movement of the lever allows both doors to swing open and 
when pushed shut a similar downward movement looks them safely. 

Over those double doors are windows that are the same width as the doors and 2 
feet high. These windows are hinged at the top and are opened and closed from 
the passageway by moans of a rope that runs over two small pulleys. Tim win¬ 
dows are provided with a fastening device that wmrks automatically. A pull on 
the rope from the passageway unlocks the window and raises it up at the same 
time. When the rope is released the window closes and locks itself. Since the win¬ 
dows are operated from the alleywmy time is saved and annoyance and confusion to 
the sheep prevented. * * * 

Should it become necessary to close the barn tight we still have ventilation by 
means of shafts that are constantly carrying off air from near the floor of each pen. 
These shafts are simple wooden boxes that start a foot from the floor and extend up 
through the roof as high as the peak. They are made by nailing two 8 -inch and two 
10-inch boards together. Near the bottom on one side of the shaft is an opening for 
the admission of air, the flow of which can be regulated by a door that is hinged at 
the bottom and pushes into the shaft. 
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Fourth Annual Report of Kansas Station (Kansas 8ta. Report for 
180 i, pp. 20). —This includes a financial statement for the fiscal year end¬ 
ing June 80,1891, abstracts of Bulletins Nos. 20-32, brief statements 
regarding work of the station not reported in bulletins, an account of 
changes in the station staff during 1891, a list of station publications 
issued prior to 1891, and'an index to the station publications for 1891. 

Report of the North Louisiana Station for 1891, J. G. Lee ( Loui¬ 
siana Sta. Bnl. No. 10, 2d ser., pp. 428-435). —This includes a brief re¬ 
view of the work of the year, a list of the fruit trees in the orchard and 
of the live stock at the station, a report on the station buildings, and 
brief mention of experiments to be undertaken by the station in tobacco¬ 
growing. 

Fifth Annual Report of Nebraska Station (Nebraska Sta. Report 
for 18!)J, pp. 251, plates 3, Jigs. 32). —This includes a brief resume of the 
work of each department of the station; a subjectlist of the publications 
of the station; a financial statement for the fiscal year ending June 80, 
1891; the text of the act of Congress of March 2,1887, and of the act of 
the State legislature approved March 31, 1887, assenting to the act of 
Congress; aud reprints of Bulletins Nos. 16-20 of the station, abstracts 
of which may be found in volume hi of the Record. 

Station work in progress, J. C. Neal (Oklahoma, Sta. Bid. No. 2, 
March, 1802, pp. 20). —A brief description of the station farm and build¬ 
ings; statements regarding the cultivation of the land; and lists of 
varieties of grasses, forage plants, corn, orchard and small fruits, and 
grapes, with which experiments are to he made. 

Report of director of Wisconsin Station, W. A. Heney (Wis¬ 
consin Sta. Report for 1801, pp. 4, plate 1 ).—Brief general statements 
are made regarding the work of the station. The importance of rais¬ 
ing greater numbers of sheep tor mutton in Wisconsin is strongly 
urged. The new dairy school building is illustrated. The desirability 
of eon lining t in* work of individual stations to a few lines of investi¬ 
gation and of making the tenure of station officers permanent is em¬ 
phasized. 

Financial statement ( Wisconsin Sta. Report for 1891, p. 319).— 
This is for the fiscal year ending June 30, 1891. 



ABSTRACTS OF PUBLICATIONS OF THE UNITE!) STATES DEPARTMENT OF 
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Climate and meteorology of Death Valley, California, M. W. 

Barrington (Weather Bureau, Bui. No. I , pp. fuju. V >).—An ac¬ 
count of observations during live mont hs (May-Boptemher) of I sill, 
made in connection with an exploration of the valley under the di¬ 
rection of C. H. Mcrriam of this Department, with the cooperation 
of the Geological Survey and the Signal Service, continued by the 
Weather Bureau. The physical features of the valley are described, as 
well as the meteorological station and the instruments used, and the 
observations taken are tabulated and discussed. 

The southwestern corner of the arid region of the West is occupied by the (Colo¬ 
rado and Moliave Deserts, the latter the northern amt more extensive of the two. 
The northern margin of the Mohave Desert reaches out into narrow valleys between 
bold ridges of mountains w hi eh run nearly north and south. These valleys arc usually 
shallow, but a few are characterized by great depth. The most remarkable of these 
is Death Valley, in that its bottom is said to descend below sea level, while it is 
about 200 miles from the coast, and between it and the latter intervene the- lolly 
Sierra Nevada Mountains. This valley is said to owe its name to the melancholy fate 
of a party of immigrants who, about 1850, perished from thirst within its limits. 

Death Valley lies between the brilliantly colored Funeral and Amargosa ranges of 
mountains, reaching an elevation of 5,000 to 0,000 feet on the oust, and the Paummut 
Mountains on the west. The latter reach an elevation of 8,000 to 0,000feet, and cul¬ 
minate opposite the middle of the lower valley in Telescope Peak, said to be 10,0118 
feet high. The valley is an independent drainage basin, nearly closed on the south 
by a rapidly rising edge about 2,000 feet high. The southern part, into which pours 
the catch of the entire basin and that of the entire Amargosa Valley on the east, is 
nearly level, and it is to this portion that the name of Death Valley is applied. 4 
* * Death Valley proper lies between latitudes 85° 40' and 30° 35' north, and lon¬ 
gitudes 116° 15'and ,117° 5'west from Greenwich. It is directly east from Tulare 
and Owens Lakes, about 50 miles from the latter, and the boundary between Nevada 
and California runs not far oast of its eastern margin. It is about 75 miles long, w i t h 
an axis running nearly northwest and southeast. The width from crest to emit is 
from 20 to 25 miles, but the bottom is only 12 or 15 miles wide at its widest point; 
opposite the meteorological station it is about 6 miles wide. v * k 

The principal features of popular interest in Death Valley are its excessive heat 
and dryness. The temperature rises occasionally in the shade to 122°, rarely fulls 
at any time in the five hot months below 70°, and averages 01°. It is not only hot 
in summer but consistently hot, and the heat is increased by occasional hot blasts 
from the desert to the south. The air is not stagnant, but in unusually active motion. 
Gales of a few hours’ duration are very common, and sometimes they produce sand 
whirls and sand storms. The heat and movement of the air together make this t» 
103 
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very dry—an arid—place and this aridity in summer is almost as consistent as tho 
heat. Rains may fall frequently in the mountains and occasionally in the valley, 
clouds arc hy no moans lacking, and water can probably always be found at the 
depth of a few feet in tho soil, yet the Uosit and wind together keep the surface very 
dry and the relative humidity low. Animal and plant forms are comparatively few, 
and the former are usually nocturnal, to avoid the heat. 

doth heat and aridity are increased by the character of the valley. It is narrow 
and deep, apparently the bod of an old sea., inclosed by high and bare mountains. 
The white and shifting sands become much heated under tho noonday sun; the rest 
of the surface is in part salt and alkali, in part pebbly wash from the mountains, and 
in part a loose spongy earth, over which it is difficult to move. With the exception 
of a few spriugs, the water is bitter and unwholesome. A A * 

The meteorological features of interest lie for the most part in those modifi¬ 
cations of diurnal changes which are due to the topography. The range of tem¬ 
perature is usually great; tho hourly progress of the winds show curious changes 
in speed, in direction, and in temperature. The diurnal change in the barometer is 
the most characteristic of the form found in continental valleys. It is of the purest 
single maximum type and has the largest amplitude known. With these features go 
those sharp thunderstorms, limited to certain hours of the day, and daily gales and 
hot blasts. 

It is also noteworthy that the absolute humidity heroin fairly constant, and is that 
belonging to that part of tli© world. The air in tho valley is part of the general 
aerial ocean, and this shows no sharp contrasts in its moisturo content, except whore 
wind prevails across a mountain ridge. Here the prevailing winds are up and down 
tho valley, and its relative aridity is due to its higher temperature. * 11 * 

[In tho following table a comparison is ma.de of the climatic conditions of Death 
Valley and of several localities in India and tho Sahara Desert for the hottest month 
oft.be year in each place.] All these places are celebrated for their great dryness 
and excessively hot summers. 

Comparison of Death Valley and other stations . 
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121.0 

100.0 
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94 

8 
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28 

42 
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9 
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03,0 
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107.0 

80.0 

27 

44 

16 
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11 

Juno 

34.0 

DS. 1 

107. 0 

82.0 

25 

51 

10 

0.40 

2.00 
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11 
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96,0 

118.4 
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78.0 

29 

25 

7 

0.08 
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*J)ate of observation, 18!)3. 


f Date of observation, 1887. 


Notes on a new method for the discussion of magnetic obser¬ 
vations, F. H. Bigelow (Weather Bureau, Bui. No. 2, pp. 10, fig. 1 ).— 
Tliis is a preliminary statement of some new devices adopted in the 
discussion of magnetic observations, whereby it is hoped that these may¬ 
be foreed to yield more information regarding the physical causes that 
produce the periodic and the spasmodic fluctuations of tire magnetic 
needle. The method is differential, and con sists in deriving a succession 
5241—Wo. 2-7 
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of residual values in three coordinates, the system assumed being rec¬ 
tangular—Xin the mean magnetic meridian to the novlli, Violin* wesl, 
Z normal to tlie plane of the horizon and counted positive downwards. 
These are then transformed into polar coordinates, A 1 the total force, of 
which the residuals are the components, acting in a plane making an 
angle/? with tins magnetic meridian and an angle n in this plane with 
the plane of the horizon. In order to facilitate an understanding of 
the very complicated system of deflecting forces that surround the 
earth, these polar coordinates are. plotted on a globe at tins local hour 
angles of the station referred to the sun, at which the fore.es themselves 
are effective, and thus are built up and made simultaneously visible to 
the eye the magnetic forces which art* deflecting the normal field at 
any instant of time. The paper before us gives only a.n outline of this 
process and a running example to illust rate, specifically the. treatment, 
of the observations as contained in the reports of magnetic, observations, 
and therefore no final conclusions are. stated. An outline, however, is 
given of the physical conditions tha t seem siillieieiit to account for the 
various deflecting fields that can he detected. These are generally (1) 
the annual field, (2) the diurnal field, (3) the disturbance fields, anil (!) 
the meteorological field. Prof. Bigelow advances the. theory that (In* 
energy from the sun, all those deflecting forces being derived from its 
action propagated through the intervening space, comes to the earth 
along two principal fields, (I) the radiant field parallel to tin*, ecliptic, 
and (2) the coronal field perpendicular to the ecliptic, this being the 
extension of such wide-sweeping lines as proceed from the sun regarded 
as an electro-magnetic polarized body, and of which the coronal stream¬ 
ers are a visible portion. Ordinary radiant sunlight is magnetic, as 
well as electric, in accordance with Maxwell’s theory of the propaga¬ 
tion of light, and when it arrives at, the earth, which is a magmdie 
polarized sphere, the rays are bent out of the straight, course into a 
series ot peculiar curves as they enter, pass through, and recede, from 
the earth. Some thirty stations, where continuous twenty-four hourly 
observations have been maintained through one year at least,, are being 
computed at the Weather Bureau, and thus the whole complex annual 
and diurnal fields will be mapped out ready for description and dis¬ 
cussion. 

In a similar manner the magnetic, disturbances, which sometimes 
amount to storms, can be discussed, and this problem is also well in 
hand so far as the reductions are concerned. Prof. Bigelow points out 
and illustrates in this bulletin that these disturbances may be referred, 
so far as is now known, to either the coronal or to the radiant, field! 
In either case, whenever the sun’s energy goes through any sudden 
change in its manifestations, there is a corresponding variation pro¬ 
duced throughout all the ether that surrounds it as far as light can 
penetrate, and this propagation is felt at the earth in either the radi¬ 
ant or the coronal fields, or in both, produci ng changes in the point- 
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mg <»f the needle. The radiant Held is mueh stronger than the coronal 
field when things are in their normal conditions, hut during disturb- 
uncos Ike coronal field may be strengthened and superposed upon the 
radiant held, or the- radiant field may be strengthened. In every case 
the effect is to spread the. polar field surrounding the magnetic polos 
and which properly extends only to the auroral belt, down over the 
mid-latitude regions, for the time being displacing the forces which 
ordinarily are inaction there. An example of the traces during the 
storm of June o, 1X1 >2, is given, together with the computation and the 
resulting forces on the model for twelve hours, from noon to midnight. 

There is still a broad line of investigation, which has made progress 
at the Weather Bureau, and which is a necessary outgrowth of the 
theory thus explained. It is the modifications introduced into these 
fields by the presence of the atmosphere, together with its ever fluctua¬ 
ting inline,nee as indicated by the meteorological elements. If magnetic 
forces are in fact a. part of the- radiant sunlight, then it follows that any 
causes which modify the quality of the light received must also modify 
the magnetic Held associated with it.. No attempt is made in the bulle¬ 
tin to indicate precisely what the physical conditions are that are thus 
concerned, though it is evident that aqueous vapor under varying pres¬ 
sures and temperatures is the principal agent, only an outline of the 
processes of discussion being mentioned. Prof. Bigelow feels able to 
state that such a connection seems to exist, and that from several inde¬ 
pendent lines of approach the testimony in favor of this conclusion is 
steady and persistent. The irregularities in the magnetic traces all 
have some effective physical cause, and it is hoped by the method of 
exhaustion, that is, by treating fully all the well known and strong 
residuals, to finally reach the smaller but no less important terms in¬ 
volved in the action of the atmosphere. Finally, the auroral problem 
will no doubt come to a solution along with the others just described. 

The object of the bulletin is to open up the field of research and to 
describe the process of the discussion, so far as practicable, but at the 
same time it is implied that the research is most promising in the 
results already attained, and that the development can hardly fail 
to be far-reacliing in its final conclusions. 

The fermentations of milk, H. W. (Jonx ( Office of Experiment Sta¬ 
tions, Experiment Sta. MuL No. 9 , pp. 75 ).—In this treatise the term fer¬ 
mentations is used to cover not only the souring of milk and the alco¬ 
holic fermentations, but all of the changes induced by rennet, yeasts, 
bacteria, and unorganized ferments. In an introduction the nature 
and composition of milk are described. The fermentations are treated 
under the headings: Fermentations by rennet, souring of milk, num¬ 
ber of bacteria in milk, relation of electricity to souring, alkaline fer¬ 
mentations, butyric acid fermentation, bitter milk, alkaline curdling 
of milk and the peptonizing power, blue milk, alcoholic fermentations, 
slimy milk, and miscellaneous fermentations. In each case the litera.- 
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ture of tlie subject is reviewed, and a summary given of the present, 
state of knowledge on the subject*. In conclusion, the. practical beur* 
ingvs of the subject on the handling of milk, butler making, and cheese- 
making are considered. 

Our study of milk and fermentation lias taught im first, of all that all ferment a 
tious of milk, even tlio common souring, arc due to the coutaminat ion ol the milk 
witli someth in g from the exterior alter it is drawn Irom the cow. It thc/\ an*. thus 
all due to contaminations from without, all that is needed to prevent them is to 
treat the milk in such away that no such contamination is permitted, * * 

This has been shown to he accomplished best by two preeautions. absolute clcanli- 
ness and low temperatures. The great source of these organisms is in the unclean 
vessels in which the milk is drawn and in tlio tilth which surrounds the cow. By 
scrupulous cleanliness in the barn and dairy the number of organisms which get into 
the milk may he kept comparatively small. 

Of equal value m preserving milk is the use of low temperature, and to lie of tlio 
most use it should he applied immediately after the milk in drawn. When drawn 
from the cow milk is at a high temperature, and indeed at just the temperature at 
which most bacteria will grow tin* most rapidly. * v ' If, however, the milk is 
cooled, to a low temperature, immediately after it is drawn, the bacteria growth is 
checked at once and will not begin again with much rapidity until the milk has 
become wanned once more. This warming will take place slowly, ami therefore t he. 
cooled milk will remain sweet many hours longer than that which is not cooled. 

* * y A second lesson of no less importance lias been taught. All of the abnormal 

fermentations of milk, such as blue milk, red milk, slimy milk, tainted milk, etc,, 
are also due to the growth of organisms in the milk, and all of these are preventable 
by care. While the lactic organisms are so common and so abundant as to make it 
hopeless to try to keep them out of the milk, this is not trm* of the organisms pro¬ 
ducing the abnormal fermentations, and by the exercise of care they may all bo pre¬ 
vented from getting into milk in sueh a way as to cause trouble. v * v The 
lessons for the dairyman to learn from the study of the fermentations of milk are, 
scrupulous cleanliness in all affairs relating to milk, care in the dairy, thorough 
washing with boiling water of all milk vessels, and low temperatures applied to 
milk immediately after it is drawn from the cow. 

In butter-making and ebeese-imiking certain forms of fermentation 
are beneficial, but here also mischievous organisms seriously a fleet 
quality and keeping properties. Tlio employment of pure cultures of 
organisms in the ripening of cream and of clieese is described, and the 
prediction is ventured that possibly at no distant future both the butter 
maker and cheese maker will use the fresh milk directly. 

The butter maker will separate iko cream by the centrifugal machine in as fresh 
a condition as possible and will add to the cream a .11 artificial ferment consist ing of 
ft pure culture of the proper bacteria, and then ripen his cream in the normal manner. 
The result will he uniformity. The cheese maker w ill in like manner inoculate fresh 
milk with an artificial ferment and thus he able to control his product. Perhaps 
he will have a large variety of such ferments, each of which will produce for him a 
definite quality of cheese. To the dairy interest, therefore, the bacteriologist holds 
out the hop© of uniformity. The time will come, when the butter maker will always 
make good butter and the cheese maker will he able in ail eases to obtain exactly 
the kind of ripening that he desires. 

Milk fermentations and their relations to dairying (Offiati of 
Experiment Stations,Farmer* 1 Bui. No.!), pp. 34). —A popular summary 
of Experiment Station Bulletin Ho. 9 (see above). 
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Organisation lists of the agricultural experiment stations and 
agricultural schools and colleges in the United States {Office of 
Experiment Mat-ions, ExperimentSta. Ihil.No.J2, June, 1892,pp. 78 ).—This 
includes a list; of the governing boards and working forces of the several 
stations; a list, of the agricultural schools and colleges, with courses of 
study and boards of instruction; the officers of the Association of Amer¬ 
ican Agricultural Colleges and Experiment Stations; officers and re¬ 
porters of the Association of Official Agricultural Chemists of the 
United States; the texts of the acts of Congress of July 2,18G2, March 
2, 1887, and August 30, 1800, relating to the colleges and stations; 
regulations of the Post Office Department relating to the use of the 
franking privilege by the stations; and an index of the names of station 
officers, with a short biographical sketch of each station worker. 

Report of the area of corn, potatoes, and tobacco, and condi¬ 
tion of growing crops (Division of Statistics, Deport No. 97, n. ser 
July, 1892, pp. 217-272).— u This report relates to the comparative acre¬ 
age of corn, potatoes, and tobacco, and the condition on the first day of 
July of corn, winter and spring wheat, oats, rye, barley, potatoes, 
tobacco, the grasses, fruits, and other minor crops.” 

Reports of observations and experiments in the practical 
work of the Division of Entomology (Division of Entomology, Bui. 
No. 29, pp. 95 ).—This bulletin comprises the reports of the field agents 
of the Division for 1891. 

Report upon insect depredations in Nebraska for 1891, L. Bruner 
(pp. 9-12).—A brief summary of the most prominent of the injurious 
insects of the year, exclusive of locusts and grasshoppers, a more ex¬ 
tended account of which is published as Bulletin hTo. 27 of this Divi¬ 
sion (IS. S. E., vol. in, p. 907). The species prevalent were, the com root 
worm, green*striped maple worm, Lyda sp., and the gooseberry span- 
worm, and the following, mentioned as injuring the sugar beet: Monoxia 
gutlulata, Ifippodamia converyens, Diabrotica vittata, D . longieornis, and 
cutworms. The author reports success in the use of corn meal against 
cabbage worms, and calls attention to a new pest of cabbages, the larva 
of a Tenebrionid beetle, Elcodes trieosluta. 

Report on scale insects of California, D. W. CoqailleU (pp. 13-35).— 
A somewhat detailed account of the season’s work on California' scale 
insects, including notes on tlieir life history and habits, food plants, 
natural enemies, and accounts of experiments with various insecticides 
for these insects. The following species are considered: Eed scale 
(Aspidiotus aurantii), convex scale (A. convexm), oleander scale (A. nerii), 
San Jose scale (A. perniciosus), greedy scale (A rapax), soft or brown 
scale (Lecanium hesperiiliim), hemispherical scale (L. hemisplmricuu), 
black scale (L. olcce), frosted scale (L. pruinosum), and brown apricot 
scale (L. sp). The report concludes with a short chapter on the use of 
thymo-eresol as an insecticide for scale insects. 

Entomological notes for the season of 1891, M. E. Murtfeldt (pp. 
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3(>-44),—Notes on t.lie woolly aphis of the apple, grain npliis (Siphono 
phora a mm), joint worm {Isosoma (/ramie), plum ciimilio, Irnrhujuin 
cabbage bug, Orsodaehna atm, a new enemy to Hie peach, cottony 
maple scale, post oak coccid (Ohermes sp.), white marked tussock moth, 
Glut my via ccrhitha (on plum), Galoealo grynva, and Fntema atbifmns: 
some observations on the forest tent caterpillar in Minnesota; noleson 
some natural enemies of pernicious insects, and a chapter on the 
insecticidal properties of thymo-eresol. 

Report of progress in the investigation of the cotton bolt worm. F. If. 
Molly (pp. 45-56),—A brief sum 111 ary of the work done, during the 
season oil the bollworm of cotton. The subject is treated under the 
following topics: Geographical distribution and destructiveness, food 
plants,characters and transformations, natural enemies, insect ravages 
easily mistaken for those of bollworm, and remedies. The grind range 
of food plants of this insect- and its habit of feeding in solitude rather 
than gregariously, render if a difficult species to control with insecti¬ 
cides. Tim most practical remedies arc spring plowing to destroy the 
chrysalids, and the use of corn and cow peas as trap crops. Poisoned 
sweets, pyrethmm, and trap lights arc of little practical value, ami ex¬ 
periments with infectious diseases have thus far produced only negative 
results. 

Insects of the season in Iowa , If. Osborn (pp, 57-02)*—The principal 
species treated are the white-winged bibio (lUbio albipennls ), plant lice 
of various species, clover seed midge, clover seed caterpillar, A panicles 
glomeratm (a parasite of the common cabbage worm), and the apple 
maggot. A brief summary of successful trials of the ^ hopper-dozer M 
plan for grass leaf hoppers is also given. In one experiment those in¬ 
sects were captured at the rate of 370,000 per acre. 

Report of entomological iconic of the season of ISVf I\ M, Webster 
(pp. 03-74).—This report is mainly an account of several species of* 
crane Hies infesting meadows and pastures, which may also prove 
injurious to wheat* 

Report on the Gypsy moth in Massachusetts, 8. Men show (pp. 75-K2).— 
An account of the work being done by the Htato of Massachusetts to 
suppress the Gypsy moth (Oeneria dispar ). 

Copies of acts and resolutions passed by the legislature providing 
against depredations by this insect are given, together with a, map 
showing the infested region. There are also notes on the habits of this 
insect, and a list of its food plants and of its natural enemies. The 
author criticises the plans adopted for the repression of this pest. 

Tlie attention drawn to this insect should lead to the passage of a general law 
against insect and fungous pests. A State officer acting under the direction of the 
hoard of agriculture could recommend to farmers and others the means to he used 
against noxious insects and fungi, and the law should be so framed that penalties 
could be imposed upon owners who took no precautions alter due notice hud been 
given. Some such legislation would soon bring tlio orchards and shade trees of 
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Mfissiicliiinoil.s info a move, creditahlo condition, and the introduction of the Ocneria 
could ho looked u))on as a. bonolifi rather than an injury. 

Report on upicnUural experiments in IS !)/, A. J. Cook (pp. 83-92).— 
A report of it scries o!' experiments in apiculture conducted during the 
season with the assistance of Mr .,). H. La.rrabee. Planting for honey, 
spraying during fruit bloom, value of bees in effecting plant fertilization, 
secretion of wax, feeding of drones by workers, conductivity of wax, and 
winter protection are considered. 
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Ash content of etiolated leaves, W. Paixaihn ( Bn'. <lent. hot. 
Ges., 1892,]). 179).— The author reports recent experiments which indi¬ 
cate that the ash content of etiolated leaves of wheat, and vetch is 
noticeably lower than that of the green leaves of the same plants, For 
example, the ash content of green wheat leaves was 0.71 and 10.7a, 
and of etiolated leaves M.Sti and 9.41; and of green vetch leaves 10.:! 
and etiolated 7.54. The difference is especially marked in case of the 
calcium. The fact that a similar diminution in ash content occurs 
when plants are grown in air saturated with moisture, that is, when 
the transpiration is hindered, and that the conditions of etiolation hin 
deredthe transpiration,indicates a connection between the transpiration 
of the leaves and the. taking up of mineral ingredients.— k. w. a. 

Earlier observations on the root tubercles of Leguminosae, 
A. Pkillieux (Compt. rend., Ill (1890), pp. 92(1, 927; aba. in Centmlbl. 
agr. Clem., 21, p. 126). —It is stated that Woronin in J8f>7 recognized in 
the root tubercles delicate organisms, capable of motion, which he 
regarded as bacteria. The author himself in 1879 studied the sub¬ 
ject and found that the organisms in question might differ widely in 
form, and that the supposed motion was molecular or Brownian motion. 
He recognized the tubercles as abnormal formations and found that 
they could bo induced by artificial inoculation.—K \v. A. 

Reaction of sulphate of iron with the phosphates employed, in 
agriculture, ?. Oazioneuve and A. Nioou.u (Moult, soimt., 1892, aer. 1 , 
p. 33d; aba. in Ghent. Ztg., 1892, .h'epcrt., p. 173). —The authors explain 
that many fertilizer manufacturers follow the practice of mixing green 
vitriol with their fertilizers, especially with the phosphates of lime. 
It was to study the effect, if any, which this admixture might haves 
upon the solubility and availability of the phosphoric acid that the 
experiments reported below were made. 

Sulphate of iron was moistened with water and mixed with super¬ 
phosphate, citrate-soluble precipitated phosphate, di-calcium phos¬ 
phate, bone phosphate, slag, and rock phosphate, in amounts ranging 
from 10 to 20 per cent. The mixtures were exposed to the air in thin 
layers for eight days. Determinations were made in each of the phos¬ 
phoric acid soluble in water, in ammonium citrate, and in acetic, acid 
before and after the treatment with the green vitriol. From the 
20 $ 
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results of these it. was evident tliat the phosphoric acid in the slag, 
rock phosphate, and hone was not materially affected by the iron salt, 
but that the water soluble phosphoric acid in the superphosphate was 
noticeably diminished, and the solubility of the precipitated di-calcium 
phosphate increased. Thus, while 1 gram of the superphosphate con¬ 
tained 0.15 gram of water-soluble phosphoric acid before treatment, 
the amount was diminished to 0.00 and 0.02 grain, respectively, by treat¬ 
ment with 10 and 20 i>er cent of iron sulphate. 

A sample, of di-calcium phosphate containing 48.46 per cent of phos¬ 
phoric acid, all soluble in ammonia citrate, contained only 1.93 per cent 
of acid after being heated at red heat. Both the original and the in¬ 
cinerated phosphate were treated with 10 per cent iron sulphate, after 
which the original contained 48.2 per cent and the incinerated 11.85 
per cent of citrate-soluble acid. That is, the iron sulphate did not 
diminish the amount of reverted acid in the nnheated phosphate, and 
partially restored the amount in the incinerated product. 

A sample of precipitated tricalcic phosphate obtained from a drug¬ 
gist, containing originally 45.4 per cent pbospliorie acid, all of which 
was insoluble in ammonium citrate, was found to contain 29.54 per cent 
of reverted acid after treatment for eight days with 20 per cent of iron 
sulphate. All these trials were made with free access of air. The 
failure of the iron sulphate to affect the tricalcic phosphate in bone, 
slag*, and rock phosphate as noted above, the authors suggest may be 
due to a peculiar molecular arrangement in the case of these materials, 
which renders them resistant. 

Theoretically this action of moist iron sulphate in the presence of air 
may be explained by the change of iron from a ferrous to a ferric salt, 
and the formation from that of a citrate soluble phosphate of iron. 

The practical conclusions are, among others, that in mixing phos¬ 
phate with sulphate of iron the iron salt should be ground alone before 
mixing and not with the phosphate, otherwise the solubility of the 
phosphate in water may he seriously affected.— E. w. A. 

Experiments on the value of different plants for green manuring, 
V. Stueuel (. Abs . in OcntralbL agr. Ohem21, p;p. 235-238), — These 
experiments were made in 1891 on the experimental fields at Hoheu- 
lieim, Wiirtembcrg. The soil was a heavy loam, on which rye and winter 
peas had been grown in 1888, rape manured with superphosphate 
and nitrate of soda in 1889, and winter barley in 1889-’90. After 
the barley was harvested seventeen different kinds of leguminous and 
other plants were sown for green manuring on 17 plats, each contain¬ 
ing about 50 square yards separated by uncultivated strips. In Sep¬ 
tember following the crop on each plat was spaded under and Sheriff* 
wheat drilled on all the plats. The yield of wheat where different le¬ 
guminous plants had been used as green manures (lupines, clovers, field 
beans, peas, vetch, and serradella) ranged from 14.81 to 22.37 pounds of 
grain per plat, averaging 19.02 pounds. It was lowest with serradella 
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and highest witli red clover and while and yellow lupine. Second to 
the latter were field peas and beans, scarlet clover, and black ntedis. 
The yield with cole was 1(5 pounds, with white mustard 15.(5 pounds, 
.and with ‘6 varieties of buck wheat the average yield was Iff pounds per 
plat. 

It was noticed that on the plats, especially those with lupines, many 
heads of grain were backward in ripening. On evaminalion the roots 
of such plants were found to be covered with a. white fungus. No 
such fungus was found on the roots where nun-leguminous plants were 
used for green manure. In how far this oceurrenee was due to the 
green manuring with leguminous plants tin* author was unable, to 
determine. 

Iu another series of experiments the object was to compare the total 
amounts of nitrogen contained in crops of different, leguminous plants, 
and in the leaves, stems, and roots of the same separately. The soil 
on which this trial was made had been in grain for three years previous. 
Whether or not it was manured in any way for the prese.nl crop is not 
stated in the abstract. The seed was broadcasted on the different, 
plats. The results per square meter are given us follows: 


Nitrogen in various leguminous crops per squm'e meter of lunch 


Kum- 


Weight of w;it< 
crop— 

Ar-froe 

.Nitrogen in 

i- 

her 

of 

plat. 

Kind of plants. 

Stems 

and 

leaves. 

Boots. 

Whole 

plant.. 

Sterns 

and 

leaves. 

Boots. 

Whole 

plants. 



Grams. 

Grams. 

Grams. 

Grams. 

(hams. 

(hums. 

1 

White lupine. 

53 i. 17 

78. 29 

032.45 

13.5207 

1.8071 

12.9011 

2 

Blue lupine. 

584.77 

73.33 

010.10 

11.8371 

1.1751 

12.5122 

3 

Yellow lupine. 

825.23 

74.70 

400.93 

9.3194 

1.8828 

10.0410 

4 

.Field beaus. 

555.01 

70,09 

025.73 

10,2027 

1.2572 

17.0199 

5 

lied vetch..... 

534,47 

51.73 

580,38 

10.1999 

0.0725 

10.8721 

<5 

Mixture of vetches... 

571.22 

10,54 

581.70 

10.0245 

0.2004 

115,8849 

7 

i f)(tnppnn vwfuli -.-.-... 

.jSB, ,J,J 

30, 74 

f>28.18 

45- 5174 

0,584** 

10.1010 

9 

Crimson clover..... ......... 

| 519. HO 

40. m 

614.40 

iii, 8295 

0.4980 

13.3191 

10 

Lathy ms may din nun . 

Chickling vetch: 

587,77 

54,0J 

037.58 

16.0845 

0.0499 

10.7344 

31 

Gorman...... 

571, HI 

31.39 

OOO, 20 

17.5898 

0.5022 

18.0914 

12 

Afrh*aii._.. .. . 

•180.57 

2K. 54 

009,11 ! 

8,9850 

9.2825 ; 

9.2211 

13 

Purple-rod vetch .. 

505.74 

81.42 

037,10 

37,2457 

0.4889 1 

17.7290 

U 

Chickling vetch, German .. 

500.93 

25.49 

590,42 

15.7000 

0.5530 

10.2590 

17 

Largo field beans .. .. 

730.21 

74.87 

881.97 

24.11499 

1,3851 

25.781*0 

18 

Blue lupine (foreign seed). 

615.75 

40.17 

601.92 

18.5241 

0.0238 

19.1574 

39 

White lupine (foreign seed).. 

082.52 

17.02 

050.30 

18.2100 

0,2417 

18.4583 

23 

Largo saud vetch. 

510.95 

7,08 

518.58 

11.0870 

0,1351 

U.2227 

22 

Sana vetch. 

418,31 

81.29 

449.00 

12.9297 

0.6005 

14.5902 


According to these figures the large field beans (plat 17) gave the 
largest yield of nitrogen per square meter of land, hut considering the 
cost of seeding this crop the author believes that from a financial point; 
of view it does not exceed the lupines in value. The difference in the 
nitrogen in the white and bine lupines raised from native and from for¬ 
eign seed is very marked, the foreign seed yielding over a third more. 

The author proposes to continue this line of experiment on a larger 
scale another year, leaving out some of the less promising crops. 

[The above figures serve to show the extent to which crops of certain 
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leguminous plants may enrich (lie soil in nitrogen; and when it is 
remembered (hat under favorable conditions a part or the whole of this 
nitrogen may bo derived from the atinoKpiie.ro without material cost, 
(he value, of green manuring as a means of supplying the soil with this 
essent ial and most, expensive plant, food ingredients must be evident. 
A calculation of the amounts given above to an acre of land gives over 
1325 pounds of nitrogen as the amount contained in a crop of large field 
beans, about. 165 pounds of nitrogen in the blue and white lupines (plats 
IS and lb), etc. To supply these amounts of nitrogen in the form of 
nitrate of soda would require from 1,000 to 1,500 pounds of that mate¬ 
rial.]— w. w. A. 

Rape culture, T. Shaw and C. A. Zavitz (Ontario College Sta.BuL 
No. 77, 'June 189:3, pp. 8 ).—General statement regarding the culture 
and uses of rape, and brief notes on experiments at the station in the 
culture*, of this plant and in its use as a feeding stuff for lambs. Eape 
can be successfully grown in Ontario and quite generally in the Domin¬ 
ion of Canada. I n the experience of the station Oat cultivation in drills 
has given good results, nitrate of soda being the most effective fertilizer. 
The application of salt has also been decidedly beneficial. Among other 
conclusions reached are the following: 

(1) Rape is especially va.lun.blo as a pasture for fattening sheep and lambs, owing 
to the Hoason of the year at which it grows and to its high feeding value. 

(2) It is an excel leu l food when preparing lambs for winter fattening. 

(3) One aero of rape grown in drills immediately after a crop of rye cut as a 
green food will pasture from 10 to 16 lambs for from two to two and one half months, 
and that whim grown as the sole crop of the season under favorable conditions it 
will sustain a. much larger number. 

(1) Ordinary grade lambs when pastured on rape, without any other food sup¬ 
plement, will make an average gain of 10 pounds per month. 

(5) Rape is admirably adapted for growing as a catch crop to he fed off or plowed 
under as a. green manure. 

(6) Rape as a cleaning crop is probably without a rival in our present system of 
agriculture. 

(7) Much cure and prudence must he exercised in pasturing animals on rape or 
serious louses may follow, 

(8; Rape is not an exhaustive crop on the soil when pastured off, as what has been 
taken from the cultivable area is returned to it and something in addition. 

A. C. T. 

Consumption and production of material by the sugar beet in 
the second year of growth, Strohmer, Beien, and Stift (Oesterr. 
Zeilsch . Zuelzer hul 7 1892,p. 244; abs . m Chem. Ztg1892, ReperL,p. 198).— 
The following are the conclusions of the authors from a long series of 
experiments: The production of new material by the sugar beet in the 
second year is so extensive that the reserve materials stored in the root 
are insufficient, and consequently the beet should be set out in a rich 
or well-manured soil. In this growth the phosphoric acid is used prin¬ 
cipally in the formation of leaves and stems, and the nitrogen in seed 
production. The consumption of potash is quite uniform throughout 
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the period of growth, although at the time of seed formal ion a slight 
increase was noticed in the ease of some varieties.— k. w. a. 

Fractional application of nitrate of soda for winter wheat, v. 
InEBENBEiKi ( Milt. Ver.zttr Ford, lowin'. I n'sneltsin'sens in Orslrrrrirh, 
3 SOI, Uc/l il; olis. in Ccnlrolld. opr. ('hem., Ml, pp. MMC-'JMS).— In eon 
tinuarion of similar experiment's the previous year, experiments were 
made on three different farms to study the. effect of applying given 
amounts of nitrate of soda all at one. time in tin 1 fall, and half in the fall 
and half the following spring, either in April or May. The results eon- 
firmed those of the previous year. Fractional application of < In* nitrate 
increased the yield over the single application, and the result was 
noticeably in favor of making the spring application in April, rather 
than in May. The inference is that for a\ inter wheat a. fractional appli¬ 
cation of nitrate of soda is preferable, and that the spring dressing 
should be made as early as practicable. —e. \v. a. 

Experiments with cereals at. the School of Practical Agricul¬ 
ture and Irrigation at Avignon, France, M. A dm hr (Hid. dr. Min. 
de TAijr No. 1, Aon., ISOM, pp. Jo -Ml ).— These were with wheat and oats, 
mid were a continuation of experiments begun in 1800. 

The soil on which the experiments were conducted was an alluvium 
of the River Duance, with an extremely permeable subsoil which re¬ 
ceived a constant infiltration of the river water. The arable surface 
soil, extending to a deptli of from 15 to 45 inches, was underlaid by a 
layer of sand mixed with gravel to a depth of more than 50 feet. Both 
chemical and mechanical analyses of the soil to a depth of 7.0 inches 
are given. It appears from these that the soil, which was decidedly 
calcareous, was rich in magnesia and poor in phosphoric acid. Its 
potash content was adequate for the culture of cereals. 

Wheat .—In 1800 1 variety of wheat, Michelle Blanche do Naples, 
was cultivated, giving a yield of 30.5 bushels of grain per acre. In 
3801 this variety was again cultivated, but in three dilforeiif ways. 
One part of the field which had been seeded in the latter part of Mo 
vember, 1890, was not irrigated; the second part, seeded in the full, in 
plats with raised borders arranged for irrigation by submersion, was 
irrigated three times during April and May; the third part, seeded in 
March, 3893, was also irrigated three times. 

Comparative tests were also made with 2 other varieties, So i smite 
de Provence and Rirapau wheat, both seeded in November, 1800, The 
first was irrigated in the spring, the second received no irrigation. At 
time of seeding superphosphate (14 per cent soluble phosphoric acid), 
phosphatic slag, and sulphate of potash were harrowed in on all the 
plats in amounts furnishing 78.3 pounds of phosphoric acid (two thirds 
soluble) and 39.2 pounds of potash per acre. In the spring nitrate of 
soda was applied in the form of a top-dressing to the young wheat, in 
an amount famishing 27,6 pounds of nitric nitrogen per acre. The 
Riclielle, planted in autumn, not irrigated, ripened June 29 to July 5; 
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the Bimpau wheat, July 7; Eichelle, planted in autumn, irrigated, 
rluly 8 and 9 j Saissette, planted in autumn, irrigated, July 9 5 Bichette, 
planted in spring, July 10 . The cost per acre for seeds, fertilizers, labor, 
general expenses, and rent of land was $51.49. To this should be added 
$lUf> as flic cost of irrigation in the eases in which the latter was 
resorted to. The results of the experiment are given in the following 
table; 


Varieties. 

| Yield per acre. 

| Financial results per acre. 

Cost 

of 

grain 

per 

bush¬ 

el. 

Grain. 

Straw. 

| Value of- 

- 

Cost 
of pro¬ 
duc¬ 
tion. 

Net 

re¬ 

turn. 

Bush¬ 

els. 

Pounds. 

Pounds. 

Grain. 

Straw. 

Total 

yield. 

Riehello, seeded in the spring, 










implied . 

27. 07 

1,009.3 

6,527.6 

$30.95 

$10.87 

$53.82 

$53. 65 

$0.17 

$1.36 

Hie,hello, seeded in anlninii, not 










irrigated... 

:tr». 00 

a, 173.5 

5, 687 G 

49. G2 

14.93 

64.55 

51.49 

13. 06 

1. 04 

Bioholle, seeded in autumn, ir- 



rivaled. 

47. 34 

2,041.1 

G, 520.4 

67.15 

16.85 

84.00 

53.65 

30.35 

0.78 

Run pan, Hooded in autumn, not 










irrigated. 

47.27 ! 

2,842.9 

7,153.3 

64.08 

18.49 

83.39 

51.49 

31.90 

0.70 

SajRHotte, seodod in autumn, ir- 










rigated. 

4G. 7G 

2,903 6 

9,818. G 

66.29 

25.38 

91.67 

53. C5 

38. 02 

0.61 


Although the wheat suffered somewhat from the unfavorable season 
the results seem to justify the conclusion that under the conditions of 
these experiments the culture of wheat in the region of Avignon will 
prove prolitable, especially if irrigation be practiced. 

Oats .'—In 1890 California Prolific oats were grown, giving a. yield ot 
57.8 bushels of grain per acre, with a net return of $17.07. In 1891 this 
variety was grown with three others—Black Brie oats, Bed-Capped oats, 
and Yellow Salineoats. All of the plats received the same fertilizer, in an 
amount furnishing total nitrogen 23.1 pounds, soluble phosphoric acid 
100.0 pounds, and potash 28.5 pounds per acre. The cost of production 
was $38.81 per acre. The returns per acre for the different varieties 
are given in the following table: 


Varieties. 

Yield per acre. 

Financial results per acre 

Cost 

per 

bushel 

of 

grain. 

Grain. 

Straw. 

Value of— 

Cost 
of pro¬ 
duc¬ 
tion. 

Returns. 

Busin 

els. 

Pounds. 

Pounds. 

Grain. 

Straw. 

Total | 
yield, i 

Pro¬ 

fit. 

Lows. 

California Prolific. 

Black Brie. 

Red-Capped. 

Yellow Saline. 

63.38 

47.30 

44.77 

29.44 

2,311.8 
1,762.0 
1,529,0 
1,005.1 

5,784.0 
5,409.1 
3,213.4 
2,294.0 

$34. 85 
26.56 
23.05 
15.15 

$14.95 
13.98 
8.31 
5.93 

$49.80 
40. 54 | 
31.36 
31.08 

$38. 81 
38 HI 
38. 81 
38. 81 

$9. 99 
1. 73 

$7.45 
17.73 

$0.38 
0,53 
0.68 
1.12 


The California Prolific is the only variety which gave a satisfactory 
return. As a whole the results are very unfavorable as compared' with 
those with wheat.—w. h. b. 

Detection of castor-oil seed and of croton seed in feeding stuffs, 

J. W. Leather ( Analyst , 1892, pp. 121-127 ),—The poisonous character 
of the seed of the castor-oil plant (Biohim communis) and of croton 
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(Croton thjlhim) is referred to and the statement made that u a small 
admixture of considerably less than 1 per cent of either of these seeds 
when present in a cattle food is sufficient to cause harm and even 
death. 7 ’ The method generally employed by the author for the recog¬ 
nition of the testa of seeds in food is to digest a- port ion of the material 
with 1 to ii per cent hydrochloric or sulphuric acid for half an hour, do 
cant the acid liquid, and wash the material several times by decanta¬ 
tion 5 and then to digest the residue with equally dilute sodium or po¬ 
tassium hydrochlorate and wash by decantation. Treated iu this way, 
the testm of the seeds commonly found in feeding stuffs, as well as the 
impurities, are rendered sufficiently transparent to be recognized un¬ 
der the microscope. In the case of the seeds of the castor-oil a nd cro¬ 
ton plants the method is not reliable, since “it requires probably three 
or four seeds or less per pound to cause serious illness or death to 
stock.” 

Trials of a solution of sodium hyposulphite and of dilute acid and 
alkali followed by sodium hypochlorite, for bleaching the seeds gave 
negative results, the seeds remaining* entirely unbleached. Free 
chlorine gradually bleaches both castor and croton seed, the time 
required being* from three to four days. The resistance of these, seeds 
to the action of acid, alkali, and bleaching powder furnish a moans for 
their recognition, for while the seeds of other plants were bleached by 
this treatment the castor and croton seed remained black. 

Trials of the method on mixtures of castor and croton seed with 
undecorticated cotton cake indicated it to be not only qualitative, but 
also quantitative. In four out of five experiments made, the greater 
part of the seed testrn which were put into the cotton-seed cake, was 
recovered. In the fifth, case the croton seed was moldy, and is believed 
to have been partly bleached by the action of sodium hypochlorite. 
Tests of moldy castor beans bore out this supposition. 

The following is the method proposed: One pound of the feeding 
stuff to be tested is boiled for an hour each with dilute hydrochloric 
add and with dilute alkali to remove the starchy albuminoids and fatty 
substances, washing thoroughly after each digestion. From one. half 
to 1 pound of bleaching powder is then added and sufficient wafer to 
prevent the temperature from rising (3 or 4 liters). The. mixture is 
stirred occasionally and left to stand over night. In the morning the 
water is poured off' and the residue washed several times by decanta¬ 
tion, after which the residue is picked over by hand, separating Urn 
bleached from the unbleached pieces. This ns done most readily by 
spreading small quantities on the bottom of a flat porcelain dish about 
half full of water. After the unbleached pieces have been separated 
they are readily examined, and anything other than castor or croton 
seed removed. 

I may mention here that in a pound of bleaching powder a number of 1>it« of coal 
or stone may be found, and further, in the case of cotton .seed, the hilum does not. 
always bleach so readily as the other portions, so that those would li kowtow be 
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separated with any castor or croton seed. * * * There is no difficultly in dis¬ 
tinguishing Ihe hUuin, for the pieces are round and have no sharp edges; moreover 
they are marked by a series of rings alternating gray and black on the surface. 

The testae of the castor and croton seed are described as extremely 
brittle. Those of the castor seed are from 0,25 to 0.3 mm. in thick¬ 
ness, and of the croton seed from 0.2 to 0.25 mm. The former are said 
to have a. much smoother and more shiny exterior than the croton seed 
alter passing through the bleaching* process. Viewed transversely, the 
structure, of the two is very similar, each being made up of closely 
packed bundles of libers of the same thickness. On the outermost 
edge of sections of croton seed testae a distinct thickening of eacli of 
the bundles of libers was noticed, while this was not observed in the 
sections of castor seed testae. With a low power objective with 
reflected light a peculiar curvature of the bundles of libers on the inner 
edge is readily seen. This is common to both of the seeds.—w. h. b. 

Helation. of the cream content to the fat content of milk, W. 
TudiiNKK (67/cw. Ztg. 7 1892, pp. 757, 758). —Some thirty tests were made 
in which the volume per cent of cream was determined by the ereamome- 
ter and by whirlingin a centrifugal machine. In the latter case the milk 
was (I) whirled at59° F., (2) heated to 17G° F. before whirling, and (3) 
mixed with an equal volume of water. The milk was placed in tubes 
and the centrifuge run for ten minutes at a velocity of 3,000 revolutions 
per minute. The percentage of fat was determined in each sample of 
milk. The most uniform results were obtained by diluting the milk 
with an equal volume of water. Making allowance for the water added 
the volume per cent of cream by this method was practically twice the 
per cent of butter fat. The variations from this were all within 0.2 per 
cent except in three cases, where they amounted to from 0,4 to 0.5 per 
cent. The author is unable to suggest any reason for these larger varia¬ 
tions. He hoped to secure a simple and rapid means of determining the 
approximate amount of fat in milk.— e. w. a. 

The acids of butter, E. Koefoed (Bui. de Acad. H Boyale Danoise, 
1891 ; aba. in Analyst 1892 , pp. 130-183).— The butter examined con¬ 
tained 01.5 per cent of fatty acids of the following percentage compo¬ 


sition : 

Oleic acid.1 

Arid of the formula CisHjrOj.>34.0 

Acid of the formula (?).j 

Stearic acid. 2.0 

Palmitic acid. 28.0 

Myrisfcic acid. 22.0 

Laurie acid. 8.0 

Capric acid. 2.0 

Caprylic acid. 0.5 

Ca-proic acid. 2.0 

Butyric acid. 1.5 


100.0 
E. W. A. 
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Impurities in the Wtirzburg market milk and the source of the 
bacteria in milk, L. Sciiulz (Arch, l/i/t/inic, 11 (1*92), pp. /).— 

The author determined the amount of sediment in a. number of samples 
of milk and studied the origin of the haeieria in milk. Tn 1he.se latter 
studies the first and last portions of a milking of a now and a goat were 
compared as to their bacteria content. The leals and udder of (he 
animal and the handset the milker u ere thoroughly washed \\ ith w aler 
and with corrosive sublimate solution previous to milking. About 200 
c. c. of the milk drawn first, and of the strippings were eaeh caught in 
sterilized flasks; the latter were closed with plugs of cotton, immedi¬ 
ately placed on ice, and taken to the laboratory for testing by means of 
plate cultures. 

The following results show the average number of germs per L e. <;. 
of milk: 


Cow’s milk 
Goat’s milk 


First portion 
Last portion 
First portion 
Last portion. 


nr>. 

stovilo. 
50, XliO 
siorilo. 


In a second series of tests no sublimate solution was use*! for wash¬ 


ing, but water was used freely. The average number of germs per 1 c. 
c. of milk were: 


Cow’s milk 
Goat’s milk 


{ First portion.. 
< Last portion .. 
( Middle portion 
] First portion.. 
( Last portion .. 


07,210 
500 
i>, 500 
78,718 
005 


Tlie author believes tlie following* conclusions to be warranted: 

The enormous germ content of milk is not, as was previously sup¬ 
posed, due entirely to lack of cleanliness, but is partially accounted for 
by germs working up into the opening in the end of the teat, where 
under the favorable temperature they increase rapidly between the 
milkings, growing upon the traces of milk adhering to the outlet. They 
are largely washed out in the first portion of milk drawn, which ac¬ 
counts for the higher germ content of this portion. As the milking 
progresses the number of organisms in the milk naturally decreases, 
until the strippings may be sterile, as was found in the first tests made, 
though this is not believed to be the rule.— E. W. A. 

Method of examining milk for tuberculosis bacilli, W. Tiioknhu 
( Ghem, Zt(j n 1892, $$.791,793 ).—The method recently proposed by like- 
witseli* is first described. This in substance is as follows: The casein 
in 20 c. c. of milk is coagulated with citric acid, and after filtering off 
the liquid portion is dissolved in water containing sodium phosphate. 
Any butter fat present is separated by shaking with 0 c. e. of an 
aqueous ether solution, and acetic acid is added to the fat-free liquid 
until the first signs of coagulation appear, when the mixture is placed 
in a copper test tube and whirled for a quarter of an hour in a centrif¬ 
ugal machine at the rate of 3,600 revolutions per minute. The test 
tube is tapered at the bottom and drawn out to a narrow tube, which 

*Minichener med. Woehoiwclir., 1892. ~ ~ 
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('tin bo closed. Tlie sediment of tlie milk and the bacilli collect here in 
tlie whirling, and the lower portion of the tube is closed and the liquid 
poured off. The sediment is then placed on microscopic slides and 
examined under the microscope for tuberculosis bacilli. Ilkewitsch 
claims that the method admits of'detecting bacilli in cases where inoc¬ 
ulation of animals is without effect. 

Without questioning the merits of the above method, the author sub¬ 
mits his own in the belief that it is simpler and equally reliable. In 
this case 20 e. c. of milk in a glass test tube of about 50 c. c, capacity 
are mixed with 1 c.c.of 50 per cent potash solution (less advantageously 
with 2 e. c. concentrated ammonium hydrate), and heated for a couple 
of minutes in a boiling water bath until the solution turns yellowish- 
brown. The fat is thus saponified and the casein and albumin rendered 
soluble in acids. Twenty c. e. acetic acid is added, the solution shaken, 
heated again in a water hath for about three minutes, transferred to a 
strong glass tube, and treated oentrifugally for ten minutes. The liquid 
is then poured off, and the sediment washed by shaking with 30 c. c. of 
hot water and again whirling. This washing is said to be essential. 
In the second whirling the same tube maybe used as in the first, or one 
drawn out at the bottom to a narrow tube. The liquid is poured off, 
and the sediment placed on microscopic slides, colored first with fuck- 
sin and then with methylene blue containing sulphuric acid, and 
examined under the microscope. 

A number of trials of the method on milk which had been inoculated 
with tuberculosis bacilli showed it to be easily manipulated, rapid, and 
reliable, the bacilli being readily detected in each ease. —e. w. a. 

On margarin, Wollenstein (Ghcm . Ztg., 1892, pj>. 883 , 884). — The 
author reports observations on sixteen samples of margarin from Ameri¬ 
can and European sources. The results of these follow: 


Analyses of margarin . 



Melting 

point. 

Melting 
point 
of l'atty 
acids. 

Harden¬ 
ing point 
of fatty 
acids. 

Arid number. 

Iodine 

Saponifi¬ 
cation 
equiva¬ 
lent of 
fatty 
acids. 

Sample. 

Before 

drying. 

After 

drying. 

e<nii va¬ 
lent. 

AM till If AN. 

A.. 

DmreexCl 
26.00 

Degrees C. 
45.00 

Degrees C. 
42.50 

1.26 

1.35 

44.3 

205.7 


37.30 

40.70 

41.00 

0. 85 

1.22 

47.0 

201.8 


25.00 

44.00 

42.40 

0. 50 

1. 00 

43.8 

204.8 

1) . 

27.00 

44.20 

41. 50 

0.99 

1.29 

44.3 

205.3 

E . 

25.00 

43.80 

42. 00 

0. 70 

1.04 

45.0 

205.8 


25.50 

44,50 

42.00 

0.85 

1.20 

44.6 

206.4 

AUSTRIAN. 

Cx . 

25. 00 

42.90 

41.50 

1 35 

1.60 

45.8 

206.0 

H . 

26. 00 

43.00 

41.00 

0.85 

1.01 

47.2 

205.7 

I* . 

23. 25 

42.00 

40. 00 

1. 56 

1.83 

47.6 

206.4 


26.50 

44.00 

41.70 

0.85 

1.24 

45.5 

205.4 

K . 

25 25 

43.50 

42.00 

1.42 

1.74 

44.1 

204.9 

M . 

24 00 

43.80 

41.25 

1.28 

1.69 

46.5 

205.5 

X . 

25.50 

43.50 

41. 75 

1.28 

1. 62 

45.1 

205*8 

o . 

25.50 

44.25 

42. 00 

1.35 

1.58 

44.0 

205.5 

P*. 

24.75 

43.70 

42.20 

I. 30 

1.59 

44.4 

206.8 

q . 

20.00 

43.70 

42.20 

1.40 

1.66 

44.2 

205.5 


5241—No. 2-8 


Second quality. 
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The determinations of melting point were mmle ns follows: The bulb 
of the thermometer of the Pohl apparatus was dipped into melted 
margarin. cooled to 13° (J., and then heated until the fat eommeneed 
to run off. Tlie true melting point, is obtained h\ eooling tott 
allowing to remain fora, day, and then heating until the fat begins to 
melt. JJythis method tin 1 melting point, isuh\a>s abn\e .'!(> ’ Imt tor 
piu’poscs of comparison the lirst, method is said to ghe equally good 
results and to require less lime. A ny (endeney toward er\ stallizat ion, 
an important factor in the examination of ntargarins, is more slmrpl,\ 
brought out by the first than by the seeond met hod. 

The point of crystallization found by tin* author is somewhat higher 
than that observed by others and the iodine number somewhat lower 
(41 to 47 as compared with 50 to on), lie suggests that this nun be 
due to other observers having used artificial bulier instead of pure 
margarin. 

The acid equivalent, was determined before and after drying to 70 ' 
0. The results agree with those of previous observations in indicating 
that the acid equivalent and the degree of rancidity boar no causal 
relation to each other, for samples were found which before drying 
showed 1.4 and were of good taste, and others which showed 1 after 
drying and were rancid. He believes that the. wat er is a potent, factor 
in bringing about change, acting both as oxidizer and ozonizer. The. 
natural coloring matter of margarin oxidizes and imparts an unpleas¬ 
ant taste to the fiat; the neutral fat combines chemically with water 
and partially decomposes to glycerin and fatty acid. These are only 
some of the actions by which natural fats are decomposed. Thoroughly 
dried margarin oxidizes, although not as easily. The natural coloring 
matter of margarin is a very easily oxidizable body. To bleach it 
requires about one fortieth per cent permanganate solution. In tins 
process of thoroughly bleaching, margarin dried sit 70° (). increases 
slightly in weight by absorption of oxygen. 

Thesemattersbear upon the Welmans reaction with phosphomolybdie 
acid. Rancid margarin from which the natural color is partially or 
wholly bleached out fails to give the reaction, indicating that the oxi¬ 
dizable coloring matter is the cause of the reaction. The reagent, is 
recommended for recognizing oxidizable bodies in tats and for recog¬ 
nizing cotton-seed oil in lard, but the author contends that it is not a 
general reagent for the detection of vegetable oils in animsil fats. 

The approximate composition of the lab in different samples of mar- 
garin is calculated as follows; 
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A. 

n. 
(! . 
IK 
JO. 

F. 

It . 
It 
1- 
,T . 
K. 
M. 

n. 
0 . 
P A 

Q- 


approximate composition of mar gar in fat 


AMKK 1 UAN. 


AtWJiUN. 


Triolein. 

Tripal- 

initin. 

Xt Men* 
rin. 

Relation 
of pal mi - 
tin to 
.stearin. 

Percent. 

Percent. 

Percent. 



51.4 

34,0 

14.0 

100. 

40.5 

54.5 

15.(5 

30.0 

: 100:: 

255.7 

50.8 

30.2 

10.0 

10O: 

(52. 0 

61.8 

32.7 

16.0 

100, 

48. 0 

52.2 

35.1 

12.7 

100* 

30.8 

51.7 

38.0 

10.3 

100: 

27. L 

58.1 

36.1 

10.8 

100: 

29.9 

54. 8 

34. C 

10.6 

300: 

80,0 

55.2 

38.0 

0.8 

100; 

17.9 

52.8 

33.2 

14.0 

100: 

42 2 

51.1 

30.7 

38.2 

300: 

59.3 

53.9 

33.7 

32.4 

100: 

30.8 

52.1 

35.1 

12.8 

100: 

30.5 

51.1 

33.7 

15.2 

100: 

45.1 

51.5 

40.0 

8.5 

100 * 

21.2 

51.2 

33.7 

15.1 

100. 

44,8 


* Second quality. 


Sample B is regarded as an abnormal margarin.— e. w . a. 

Contribution to the study of the growth of the vine, L. Boos 
and E. Thomas (Ann, Agron18, No. 5, May, 1892 , j)p, 238-260 ),—The 
autliors determined, at regular intervals of two weeks, from May 15 to 
September 20, the proportion of dry matter, nitrogen, potash, phos¬ 
phoric acid, sugar, and add in the year’s growth (berries, leaves, and 
vine) of a vine of the Aramon variety. The vineyard from which the 
vine for examination was chosen was located on a clay lime soil. It 
had been planted in 1884 and grafted with Aramon in 1886. The vine 
selected had been manured with farm manure in 1800. For each analy¬ 
sis a sufficient quantity of material was taken from the new growth in 
different parts of the vine, and the berries, leaves, and steins were 
separated from each other. The methods of sampling and analysis arc 
given in detail. The sugar was determined before and after inversion. 
The presence of crystallizable sugar was also determined. The results 
are given as follows: 


Composition (fresh material) of the vine at different stages of growth . 




Dry matter. 

Nitrogen. 


Ash. 


Potash 

i. 

Date. 

Stage of growth. 

Fruit. 

Leaves. 

Stems. 

1 

09 

O) 

8 

0J 

t-1 

03 

i 

£Q 

1 

w 

I 

t K 

1 

1 

i 

B 

h 

Leaves 

a 

$5 

tn 

1891. 


P, ct. P. ct. P. ct. 

P, ct. 

P.cf. 

P.ct. 

P.ct 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P. ct. 

May 17 

Bunches formed, but very 
t small. 

14.27 21.8513.20 

0.49 

0.74 

0.21 

1.29 

1.58 

1.12 

0.47 

0.3B 

0.37 

May 31 

Berries more distinct. 

15.15,23.0B| 17.45 

0.52 

0. 94 

0.31 

1.32 

1.82 

1.18 

0.43 

0.44 

0.38 

June 14 

2 or 3 days before flowering. 

16.50;22.25|27. 68 

0.40 

0.74 

0.36 

1.17 

1.62 

1.00 

0.30 

0.38 

0.35 

June 28 

Flowering past.. 

14.31126.10 23. 27 

0.31 

0. 67 

0.23 

.91 

2.40 

1.28 

0.35 

0.52 

0.45 

July 12 

Berries the size of an ordi¬ 
nary pea. 

oo 

s 

8 

s' 

iS 

o 

0.26 

0.78 

0.27 

0.38 

2.51 

1.34 

0.15 

0.38 

0.42 

July 26 

Berries very rich in juice 
(00 percent). 

9.87 29. 78 30.92 

0.21 

0.65 

0.24 

0.46 

2.67 

1,47 

0,16 

0.42 

0.44 

Aug. 9 

Berries transineid, seeds 
visible. 

9,47 31.25 28.65 

0.16 

0,52 

0.23 

0,37 

3,45 

L55 

0.16 

0.33 

0,42 

Aug. 23 

Bunches beginning to 
ripen, berries purple .... 

10.52 33.30 30.60 

0.11 

0.60 

0.20 

0.4Q 

3,66 

1,68 

0.16 

0,31 

1 0.25 

Sept. 6 

As above, but color deeper. 

15.15 36. 80 43. 86 

0.11 

0.56 

0.22 

0.47 

3.68 

1.73 

0.22 

0.29 

0. 39 

Sept. 20 

Littloehangein appearance 

16.20 37. 00 43.80 

! i 

0.09 

0.50i 

0.20 

0.381 

i 

4.58 

1.82 

0.16 

0.27 

0,18 
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Composition (Jixsh material) of this rim: at diffunil slni/is of iiroicth. 


Date. 


Slngoof growth. 


1891. 


May 17 

May 31 
June 11 
J i me 28 
July 12 

July 26 

Aug. 9 

Aug. 23 


Sept. C 
Sept. 20 


Bunches formed, hut very 

small......... 

Berries more <li.sl ine,l. 

2orSiiaysbefore (lowering 

Flowering pant. 

Berries the size of an ordi¬ 
nary pea....... 

Berries very rich in juiee 

(60 per cent) . 

Bernes truusluenl, smls 

visible . 

Bunches beginning fo 
ripen, berries purple 
As above, blit color deeper. 
Little change in appearance. 







Sun 

nr or uluon 

Nr. 

1 


Ilf V Mil* 

PlioMtlioru’ 




\ i'll 


add. 


1« uiit 

Li’.mv*. | 

Sh 

ms. 

plninr ,n*jiL 


,* 




d I . 1 

3 

, 

. 

r ' . 

•ts 

£ 

s 

*■ 



£ 



- i h 

r4 

jj 


- 


^ | * 5 i 


£ 

h< 

Hi ' 7 

l\ el. 

/*. Ct. 

r.et. 


l\et 

i 

r,t 


i\et 

r.et. r.et. 

0. 11 

I) *»»* 

1 

0 . not nice 

tr:nM 

IntiT 9. hOlrjHT 

1 r.ti’r 


1 

0. 17 

9. 21 

o. US tr.w » i 

o. m; 

9, or* i.uo 

0, fit* 

1.00 



0 12 

9. If. 

1 nu*<* 

(1. 00 

0.71 

i. w; i. r. 

I 19 

1. 3.7 

i. 12 

l 12 9. 19 

0.09 

9. If 

0.00 

9. IS 

n.o;> 

t. 27! 1.05 

1. 27 

1.35, 

! 

1. 19 

1 01* 0.37 

9.01 

9. 11 

0, 00 

0. 12 

o.TI 

l.2'ij I.:;:* 

1.29 

; <•» 

1 Ml 9, <*!«' 0 17 

i i 

o.ot 

9.12 

o. os 

9. OS 

0 72 

l. .ti»i lew 

1. 10 

; 1,50' 

2,09 

9.70 9.29 

ojw; 

0.13 

9.09 

( > 

1.91 

~ ti.27 


i 1.10 

1,99 

0,311 0, 10 

0.03 

0.12 

9.90 


>1.77 

... 1 1,03 


1.11 

1.57 

0. -19 9.15 

0.01 

0. 12 

9.97 


7. 21 

. I 2.91 


1.09 

0.7u 

9.40 9.10 

0.03 

9.01 

9.97 


9 1.7 

... 1.00 

L 


it. *10 

0. Oil 1 9. 5H 9. 12 

1 


* After August 9 the results before and after mwivnon s\cre praetically (In* siune. 


The tabulated data show that the phosphoric acid decreased from the 
time of dowering to maturity in the leaves and berries. It remained 
very constant in the stems except at the period just before blooming 
(Jtiue 14), when only traces were found. It 'us suggested that this may 
be the result of a n error in analysis. The dry matter increased steadily 
in the leaves and stems. In the fruit it remained stationary at between 
14 and 10 per cent until the berries began to form, when it decreased to 
8.82 per cent. It remained between 8 and 10 per cent for several weeks 
and then increased to 10.2 per cent, by accumulation of sugar in the 
berries. The add in all three organs was less at maturity than at the 
beginning of growth. For the leaves and twigs the decrease was quite 
regular, but this was not true for the vines. In these the amount of 
acid increased, steadily until it was larger than in the other organs a nd 
then decreased as maturity advanced, until it was less than that in the 
leaves. At the stage when the berries began to mature there, was a 
striking coincidence between the increase of sugar and the decrease 
of acid in the fruit. During the tirst ten or twelve weeks the percent 
of sugar was less in the berries than in the other organs. Aw maturity 
approached the sugar in the fruit increased rapidly, hut in the leaves 
and stem varied only within narrow limits throughout the season. At 
the beginning of growth the Fell ling solution gave a very distinct re¬ 
action with the leaves and steins, while with the fruit it gavha scarcely 
visible precipitation. The authors found a erystallizable sugar In all 
three organs. This, as regards the fruit, is contrary to the observa¬ 
tions of Petit.* 

The origin of the sugars is discussed at length. Three theories have 
been advanced, (1) generation from tannin, (2) transformation of starch, 
and (3) transformation of acids. The first of these theories has been 


* Compt. rend., 69 and 77. 
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generally abandoned. As regards the second, it is stated that since 
starch Inis been found by Sachs, Ouboni, and Seliimpcr to be a con¬ 
stituent of the leaves and all green parts of the vine, it may reason¬ 
ably be assumed that it is one of the sources of sugar. This view is 
combated by Buignet, who denies the presence of starch in the acid 
fruit, and states that it can in no case furnish the sugar of the grape 
since that is levorotary and starch by inversion furnishes dextrose, 
which rotates to the right 53°. It appears probable that a part of the 
glucose may be furnished by tlie inversion of the sucrose. A part may 
he furnished by the saccharification of starch by means of the amy¬ 
lase found byBrasse* in the leaves of a large number of plants, the 
dextrose being* furnished by the ordinary starch, and levulose by a 
kind of inulin, or it may come from, a different source, as suggested 
further on. 

An inspection of the tables and diagrams showing the relation be¬ 
tween the absolute acid and sugar content of the vine at different dates 
from June 28 to September 20, shows that between August 9 and 23 the 
absolute amount (in grams) of sugar in an average branch increased 
from 3.47 to 29.17 (twenty-five times that for any previous period of equal 
length), while the add increased from 0.84 to 9.0 in the same period. 
Subsequently the acids began to diminish. It can not be admitted, 
therefore, that the acids furnish all the sugar, but it is possible that 
they may furnish a part. 

It appears from observations by the authors and by Bouffard and 
Deherain that dextrose is first formed in the grape, and about the time 
of maturity there is a rapid increa se of levulose. The decrease of acid 
is therefore accompanied by an increase of levulose, and one is led to 
the conclusion that if the acids contribute to the formation of sugar 
it is levulose which is produced. 

The increase in dry matter and fertilizing constituents is shown in 
tables and diagrams. These show a constant increase from the begin¬ 
ning of vegetation to the time of harvesting. The sums (in grams) of 
the potash, nitrogen, and phosphoric add contained by an average 
branch were as follows: 


June 28. 1.451 

July 12. 1,959 

July 26. 2.363 

August 10.2,419 

September 6.. 3.158 

September 21.2.977 


As this increase is common to all the organs, the authors conclude 
that it can not be laid down as a rule, as Michaut and Vermorelf have 
stated that the development of the fruit is entirely dependent upon the 

*Dissol. de I’amidon dans less feuilles (Ann. Agron,, 12). 
t Les engrais de la vigue. 
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leaves and vines. At the time of harvest, calculating <m flie baiisof 
100 parts of nitrogen, then 1 , are Hie, following proportions of fertilizing 
materials in tlie tliree organs: 

“ | ‘ I ! 

| (irujioN I Id ! Vines. r roial. 

! ! ! 


Nitrogen.*. ,,x M Hm* 

Potassium oxirlo — -.*— | Hl • I»> ? HM» 

Pliosplioric acid.! f *0 10 ;{ 0!) 


In view of tlie facts presented, the authors are inclined to agree with 
Zacliarewiez * in considering nitrogen of considerable importance in a 
fertilizer for grapes, although the matter needs further eonlirmation. 

The authors sum up the conclusions applicable to this variety of 
grape and to the conditions of this experiment, as follows: 

(1) A saccharose is present in the leaves, stems, and grapes during 
the first three mouths of growth. 

(2) The absolute decrease of acid is not correlative with the increase 
of sugar in the plant or fruit. 

(3) A decrease of acid is observed at the same time that a notable 
increase of levulose takes place in the fruit. 

(4) The dry matter increases steadily from the beginning of growth 
to time of harvesting. 

(5) The assimilation of fertilizing materials is continuous up to 
maturity. 

(6) It can not be admitted, as various authors have maintained, that, 
the fruit is formed a,t the expense of the substances accumulated in the. 
leaves and stems at the time of flowering or a few days after. These 
organs do not act as intermediate agents in the formation of the fruit. 

(7) The authors are inclined to attribute an important role, in grape 
production to the nitrogenous manures.— w. n. B, 

* Lea engrain uppihpuis A la culture de la vigirn (Aim. Agrou., 17 , p. jffij), 
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i (Unlersueh ungen iihev die Rewuvzelung dev l\ulhn')>jUui:< n in }>IttfsUdogisrhev nnd hut- 
tuvellev Reziehung; emie MitlheUung), O. Keats.- — Fovseh, (hit, agv. Phgsik, 15, /left 
3 and 4, }>p. 334-386. 

Recent investigations on the chemistry of fei mentation {St nor Fovsrhttngen 
auf dem Gebicie dev Gahrmtgschcmie), E. Boxsu\iU).-~Nahivwiss. Rundschau. ! i AW), 
So, 34,})]). 439-433. 

On the coloring matter of Micrococcus prodigiosus (Suv to mature colovante dtt 
Micrococcus pvodigiosvs), A. B, Griffiths.— (kmpt, read., 113 (AW), So. 6, pp. 8j 7, A7A 

The carbonic-acid content of the atmosphere ((Uttevsuehuugen itbev dev Kohlett- 
siiitregehalt dev Atmosphere), II. Vvcmv.u.—Forseh. Gvb.atjv. Phgsik, 13, llvj't 3 and •/, 
pp. 296-383. 

Water analysis, J. A. Wanklyn.— Chem. News, 66 (1893), pp. 103, lo.t , ///, 11 j. 

The origin of soils ( Die FnIsfeltungsweise des Rodens), (J. U<>iu<;. — Finding's tuudw. 
Zig., 1S92, Heft 16, pp. 680-383, and Heft 17, pp. 630-638. 

Studies of the absorptive powers and the hygroscopicity of soil constituents 
(Fniersttclnntgcn iibev das Absovpiionsvermdgeu nnd die IlygroskopizUdi dev liodenkou- 
siituenten), A. von Do benkck.— Fovseh . Geh.agr. Phgsik, 13, Heft 3 and /, pp. 163-13 s. 

On the existence in soils of an acid mineral substance as yet undetermined 
(Sur Vexistence, dans les tcvres, d'une matiere minevale aeidc eneon iudetevminee), i\ in: 
Mondkrib. — Vompt* vend., 113 [180,3), So. 6, pp. 316-818. 

The effect of liming on the porosity of clay soils, A. N. Pkabso s.—Chem. Sews, 
CG (1892), pp. 53, 54. 

On the growing of crops in the fall for green manuring (Suv les enllaves devoturs 
dtautomne, nt Hi sees comma en grabs verts), P. P. DicnftltAiN,— Gompt. vend., 115 (AW)? 
No. 5, pp. 273-277, 

The use of fresh night soil (No eh einmal Fevwendangfvisehen Ahovtdnngers), A. Bit¬ 
ter,— Mitt, dent, landw. Gvs1892, No. 7, pp. 83-84. 

Value of sweepings of streets and houses as fertilizers ( ft'ic hock beUluft sieh 
der Diin gewerih von JSirassenhehrieht nnd Hanskehrichtt) J . II, Vogel. — Mitt. dent, landw, 
Ges., 1892, No. 8, pp. 89, 90. 

Contribution to the care of barnyard manure (FAn UeMvag zur Pjlvge des Stall- 
mistes), J. H. Vogel. — Mitt. dent, landw. Ges., 1892, No. 0, pp, 96, 97, 

The solubility of the phosphoric acid in ground bone (Die [MivhkeU dev Pints- 
phorsdnve des Knoebenmelites), II, Otto. — Chem. Zig., 1892, Do. 68, p. 1138, 

Contribution to the chemistry of Thomas slag (Pei (rag zur Ohmic dev Thomas - 
sehlaeke), M. A. von Pels. — Zeitseh. migew. Chem,, 1892, pp. 229-231. 

Comparative action of ammonium sulphate and nitrate of soda (IVw IVlrkt das 
seltwefel satire Ammon ink im Vevgleieh emt Ghi Usatpetev'!)—Dev dent, Lundwivt , 189 J, 
No. 30. 

Some fertilizer experiments on sandy soils, 0. von F ki litz vn.—S ven ska Moss- 
JcuIturforeningens tidskrift, 1892, pp. 158-160; ab*. in Centvalbl. agv, Ghent., 21, Heft 8, 
pp. 505, 506. 

Fertilizer and culture experiments by the Swedish society for moor culture 
in 1892, 0. von FmiA'mw.—Svenska MosskuU u vjornt in gen s tidskrift , 189 f, pp. 4'W- 
475, and 1892, pp. 62-74,158-163 ; ahs. in (Jentvalbl. agr. Ghent., 21, Heft S, pp, 506-510. 

Comparative effect of Redonda, Alto-Velo, and Los Roques phosphates (Jkbev 
die dungende Wirkung des Redonda, Alio- Velo, nnd Los Roques Phosphats), Examinin',— 
Der Zandbote, 1892, No. 10, p. 79. 

The color of barley for brewing (Die Farbe dev Rraugersle), A. 7Amn\..—Fiihlinfs 
landw. Ztg., 1892, Heft 16, pp. 598-602. 

Experience in lucern culture (Evfalmvngen iibev Luzevncultnv), A. N. Neumann*— 
Oesterr. landw. Wochenbl, 1892, No. 31, p. 244. 

Experiments on the effect on the yield of potatoes of the quantity of seed 
used, and of allowing the seed tubers to wilt or to sprout (Vmjleichende Anbau* 
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I'Wniirtic. iibor Kin flits* tin- (}r<is*c mid dan An welkins von Kaaflcartoffeln), V. linn- 
MANN. -Fuh ling's landw. Ztg., 1892, Heft 16, pp. 006-608. 

Experiments with fertilizers for sugar beets (Zuckerriiben-Dnngungsrersnvhe).— 
Ilrannsch. landw. Ztg., 1892, No. 85, p. 147 . 

Progress in the chemistry of tobacco (Eortstiirilte anf dcm Gebietc dor Tabakcho - 
mie), K, Kikkung.— Glum. Ztg., 1892 , iVo. 67, pp. 1108-1155. 

Tield of bushed and unbushed peas (Erlrag ges teckter mid nicht-gcsfeckier Erb- 
mi), Maker.— I)er Landwirt, 1892, No. 4,p. 10; als. in Centralhi agr. Chem., 21, Heft 
8, pp. 544, 545. 

The present condition of fruit-growing in Germany (Ueber die Gegenwdriige 
Lags den Obstinates in Deutschland), Goethe-Geiseniieim.— Mitt. dent, landiv. Ges., 
2892, No. 8,pp. 86-89, and No. 9,pp. 94-96. 

The prevalence of rusts on grain in 1892 (Auftreien des Getreiderostes hn Jaltre 
1892), P. SOIUUER.— Mitt. dent, landw. Ges., 1892, No. 9, pp. 93, 94. 

A case of poisoning from eating leaves of grapevines sprayed with copper 
insecticide (SehddliMrit der Ferfiitiermg der mit Kupfervitriol-KalJcmischung be - 
spritzten Jlebenblaltcr), J. Latschenberger.— Wiener landw. Ztg., 1892, No. 61, pp. 
494 , 495. 

The digestibility of food (hay and oats) under different conditions in the case 
of different animals (Ueber die Verdmliehlceit des Flitters (Hen mid Haler) uuter rer- 
8 chiedeucn UmsUinden mid bei verstiiiedencn Thieren), H. Weiske.— Landw. Jahrb., 21 
(1893), Heft. 5, pp. 791-807. 

Effect of bodily exertion on the digestion of the food (Der Einjfim korper- 
Jicher Anslrengung anf die Ausnntzmg der Nahriuig), S. Rosenberg.— Pfliiger’s Arch., 
51, pp. 401-411; abs. in Chem. Ccntralbl., 1892, If No. 6, p. 250. 

Adulteration of foods, especially of milk, in England (Verfdlschung der Nah- 
rnngsmittti, bcsonders Milch, in England), O. Heiiner.— Abs. in Molk. Ztg., 1892, No. 
34, p. 415. 

The Jersey, Guernsey, and Alderney breeds of cows, and their importance 
to breeding in Germany (Das Kanalinsel-Vieh (Jerseys, Guernseys und Aldenieys) 
und seine Bedeutung fiir die deutschc Bindviekzucht), H. Hucho.— Landw. Jahrb., 21 
( 1893), Heft 5, pp. 703-790. 

Fluctuations in the live weight of cows during a period of lactation (Ueber 
des Ve.rhaUen des Lebendgewichtes der Kiihe ini Lmfe einer Lalctatiemperiode), J. Nku- 
M ynn,— Milch. Ztg., 1893, No. 88, pp. 561-563. 

Preservation of milk samples for analysis, J. A. Alen.— Kgl. Iandfbrulesulcade- 
miens hundlingar, 1892 , pp. 51-61; abs. in Ccntralbl. agr. Ghem., 21, Heft 8, pp. 549,550. 

The Pasteurising of milk and cream, and the employment of pure cultures of 
organisms for ripening as means of getting rid of numerous undesirable quali¬ 
ties of milk and butter, II. P. Lunde .—32 Jkretning frit den Kgl. Vert, und Ltind- 
bohojskolcs Laborntorium for landokonomislce Forsiig., Kjobenharn, 1891, pp. 67-117; abs. 
in ('entralbt. agr. Him., 21, Heft 8, pp. 554-563. 

Preservatives and their importance in dairying (Die Konscrvirungsmittel mid 
Hire Hedeidling im Molkembetrieh), M. Krueger.— Molk. Ztg., 1892, No. 34, pp. 413, 
414. 

Supervision of the milk trade by the sanitary police (Ueber die sanitatspoizei- 
liehe Ueber teaching des Milchverkehrs), H. Sciiafer.— Abs. in Mode. Ztg., 1892 , No. 
84, p» 415* 

Experiments in preserving butter in granular condition in brine (Versatile 
betreffend das Atifbewahren der Batter in gekbrntem Zustande in Sahwasser), J. Siedee.— 
Milch Ztg,, 1892, No. 34, pp. 577, 578. 

Analyses of cheese made from mares’ milk, G. Sartori .—La Stazione speriment, 
agrie. Util., 22, pp. 337-339; abs, in Chem. Centralbl., 1892, II, No. 9, p. 369. 

Hygrometer for the cheese cellar (FeudUigkeitsmesser fur die Kasekeller).—Molk. 
Zig., 1892, No. 34, pp. 414,415* 
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Annual report of the Prussian agricultural experiment stations for 1891 
(JahreslwricM fiber das agrlknliur-vhvmisvhe J'vrsuchsuu'sni in 7*rvussvu fur das dahr 
ISO/), Prussian Minis™* of Agrigulture, Domains, \nd Forests.— I.andw, 
Jahrk, 21 (1892), Sup. I, p. 8d. 

Annual report of the experiment station at Dahme, Gennany, lSDl-QS 
(JahresberieMt fiber (lie Thdtujldi dvr mjrivMllur-vhnnisuhvu i T vrsuvhss(afiou Jialnuv), 
llLii right.'— J)vr Landbole, 7802, No . 00, pp. 5dd-5d8. 

Statistics of the Prussian agricultural schools for 1891 ( Statistik dvr land mirth - 
svhaftUchcn and zmvchvvrmandfen lintvrnvhts-.tnslaltvn Prvussvns navh dan Stamtv am 
Schlusse dvs Jahres ISOI), Prussian Minister of Agriculture, Domains, and For¬ 
ests.— Laudw. Jalirb., 21 (1892), Sup. I, p. 212. 

Agricultural statistics for Prussia for the year 1891, part I ( DvUriitjv zur laud- 
mrlhschaftlichen Statisiik von Preusmi fiir das Jahr 7897, ersivr Thvll), Prussian 
Minister of Agriculture, Domains, and Forests.— Laudw. Jahrb 21 {/sot), 
Sup. I. 

Effect of agricultural experimentation on agriculture ( Ikr Kinjluss la ad mirth* 
schaftlichcr Versuchxthiitigkeit aufdiv .UjrkuUur), J. fl anamann,— H'icucr laudw. Zty,, 
1892, No. 64, pp. 517, 518, and No. 65, pp. 525-527. 



EXPERIMENT STATION NOTES. 


Alabama College Station. —The following titles of publications, issued by this 
station, should be added to the list published in Experiment Station Record, vol. 
in, p. 937: Bulletin No. 3, March 14, 1884, Catalogue of Fruits; Bulletin No, 4, May, 
1884, Experiments in Cotton; Bulletin No. 6, November 18, 1884, Rules and Regula¬ 
tions, and Suggestions to Farmers Relative to the purchase and Sale of Fertilizers; 
Bulletin No. 7, January, 1885, Experiments with Corn, Peas, etc.; Bulletin No. 8, 
March, 1885, The Bollwonn and the Cotton worm; Bulletin No. 9, April 2, 1885, 
Commercial Fertilizers; Bulletin No. 10, August, 1885, Nitrogenous Manures; Bul¬ 
letin No. 3, September, 1885, The Grape; Bulletin No. 2, 1885, Fertilization; Bul¬ 
letin No. G, February, 188G, Experiments in Cotton Culture; Bulletin No. 7, March, 
188G, Improvement of Soils, etc. 

(J. F. Atldnson, Ph. B., has accepted a professorship in Cornell University. W. 
F. Elagin has been appointed clerk vice W. B. Frazer. 

The experiments with tobacco in progress at the station have shown that plants 
of good size can he grown in that region. 

Alabama Cankbrake Station.— B. M. Duggar, M. S., has been elected assistant 
director in charge vice W. H. Newman. 

California Station.— The following corrections should be made in the organiza¬ 
tion list of the station published in Experiment Station Bulletin No. 12: E. J. Wick- 
son, M. A., is horticulturist as well as agriculturist; M. E. Jaffa, Ph. B., is an assistant 
in chemistry instead of in agriculture. A. V. Stuhenrauch has been appointed clerk 
to the director vice J. W. Blankenship. 

Colorado Station.— F. 0. Congdon lias been appointed stenographer vice L. M. 
Taylor. 

Connecticut State Station. —0. G. Voorheos,Pn. B., who for the past year has 
been engaged with Dr. Osborne in-the investigation of proteicla, has resigned to 
accept a, fellowship at Columbia College. 

Geoiioia Station. —The experiments in cheese-making have been very successful. 
The station will operate a cheese dairy at the State Fair at Macon. Tobaeco-curing 
by the leaf-cure process has proved sat isfactory. Experiments in cross-fertilization 
of different varieties of cotton arc giving promising results. 

Ohio Station. —On September 1 the headquarters of the Ohio Station were 
transferred to Wooster, where a farm of 450 acres has been purchased for its use out 
of the proceeds of Wayne County’s donation to secure the location of the station. 
The farm contains three commodious dwellings and as many large barns, and the 
station is now erecting a block of four greenhouses, each 20 by 100 feet, with an ar¬ 
cade across one end 34 by 82 feet, and a stone building one and one half stories high 
with deep basement window for boiler bouse, coal storage, and greenhouse offices. 
A one-story stone building, 18 by 34 feet in size, with two greenhouses attached, each 
14 by 28 feet, is also being erected for the use of the entomologist and vegetable 
pathologist of the station. It is expected that these buildings will be ready for occu¬ 
pation by November 1, The erection of the principal office or administrative build¬ 
ing and fceding barn will be deferred until next season. 

A tract of more than 50 acres of very uniform land is being laid off in tenth-acre 
plats for variety work, and several smaller tracts are being platted for work with 
fertilizers, etc, 
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Pennsylvania College. —The short winter course in agriculture for 1893 will 
open Wednesday, January 4. This course consists of two hundred lectures upon 
agri< ulture, agricultural chemistry, botany, horticulture, and veterinary science, 
together with practical exercises in the held, barn, dairy, greenhouse, etc. 

The course of home readings in agriculture for the coming season is as follows: 

Group I. Crop production. —Plant, life on the farm, Masters; Soils and crops, Mor¬ 
row and Hunt; Gardening for profit, Henderson; Talks on manures, Harris; Practi¬ 
cal drainage, Chamberlain. 

Group II. Live stock production .—Horse breeding, Sanders; Horses, cattle, sheep, 
and swine, Curtis; Feeding animals, E. W. Stewart; Dairyman's manual, Henry 
Stewart; Veterinary science, James Law. 

Group III. Horticulture and floriculture .—The ^propagation of plants, Fuller; The 
fruit garden, Barry; Practical floriculture, Henderson; Ornamental gardening, 
Long; Insects and insecticides, Weed. 

South Carolina Station— R. N. Brackett has been added to the station staff as 
assistant chemist. 

Texas Station.—R. H. Price, formerly assistant horticulturist of the Virginia 
Station, has been appointed horticulturist of the Texas Station. He will also have 
charge of work in botany and entomology. 

American Association of State Weather Services. —A convention of repre¬ 
sentatives of State weather services was held in Rochester, New York, August 15 
and 16, 1892, in conjunction with the forty-third meeting of the American Associa¬ 
tion for the Advancement of Science. The convention was called to order by Prof. 
M. W. Harrington, chief of the Weather Bureau, who made an address of welcome 
to the representatives present. He suggested certain important subjects for discus¬ 
sion, and appointed committees on permanent organization, etc. 

A permanent organization was effected and the following officers were elected: 
President, Maj. H. H. C. Dun woody; first vice president, B. S. Pague of Oregon; 
second vice president, G. H. Chap pel of Iowa; secretary, R. E. Kerkam, chief of 
State Weather Service Division, Weather Bureau; and treasurer, W. L. Moore of 
Wisconsin, 

The title American Association of State Weather Services was adopted by the 
convention, and it was decided to hold annual conventions in future at the same 
time and place as those of the American Association for the Advancement of Science. 

Representatives were in attendance from the central office of the Weather Bureau, 
Washington, D. CL, Arkansas, California, Illinois, Indiana, Iowa, Kentucky, Michi¬ 
gan, Nebraska, New England, New Jersey, New T York, Ohio, Oregon, Pennsylvania, 
South Dakota, Utah, Virginia, and Wisconsin. 

Many of the representatives who were unable to he present at the convention for¬ 
warded papers giving their views on various subjects of interest. 

The subject of instrument shelters and a uniform manner of their exposure was 
debated, and it was the consensus of opinion that a uniform pattern of shelter 
should he adopted for use throughout the entire country. The subject was referred 
to a committee consisting of Messrs. Smith, Moore, and Pague, with instructions to 
report as to the most suitable shelter and manner of exposure to be generally 
adopted by State w T eatker services. 

On the subject of whether the voluntary observers should be supplied with self¬ 
registering maximum and minimum thermometers, the prevailing opinion was that 
such instruments should be issued and nsed in determining temperature, means, and 
averages wherever and whenever jiractieable. The old method of making readings 
at 7 a. m., 2 p.m., and 9 p. in., observations of the dry thermometer, shall be contin¬ 
ued wherever desired, hut the means should be deducted from the self-registering 
thermometers where such instruments are in use. 

The forecasting of thunderstorms was discussed and an interesting paper on this 
topic was read by the Wisconsin representative. 
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The proposition to print the weekly, monthly, and annual reports of the State 
"weather services in a uniform manner was freely discussed. The desirability of 
uniform reports was generally admitted, hut it was thought impracticable at this 
time to take any action in the matter, as a number of States have appropriated funds 
for printing reports according to definite size and style. 

The discussion of the question of the best methods of signaling forecasts by dis- 
playmen covered a wide range. The flag, the whistle, the semaphore, and the sphere, 
and bomb and flash light systems were freely discussed, and an interesting paper 
was presented by the representative from New England on the system of spherical 
bodies hoisted on a staff. This subject was referred to a committee composed of 
Messrs. Conger, Glenn, and Kerkam, for report at the earliest practicable date. 

On the subject of inspection of voluntary observers’ stations the decision was that 
each voluntary observer’s station should be inspected at least once a year, to keep up 
the interest of the voluntary observers and to enable the directors of State weather 
services to become thoroughly familiar with each station and its surroundings. It 
was recommended by the Association that sufficient leave of absence be granted the 
Weather Bureau representative at each State service center to enable him to make a 
tour of inspection. 

Relative to the subject “ the relation of State weather services to agricultural col¬ 
leges and experiment stations,” it was decided that owing to the lack of telegraphic 
facilities and other means of disseminating weather information, it would not be 
practicable generally to have the central stations of the State weather services at 
such colleges or stations, but that a very close cooperation would he desirable. 

With reference to an exhibit at the World’s Columbian Exposition, it was decided 
that each State service should have its exhibit in the building set apart for the use 
of the State and that the exhibits should not be collected in the building for the use 
of the United States Weather Bureau. 

Brazil.— The governor of Para, Hon. Lauro Sodre, requests that publications of 
agricultural schools be sent to him. 

Eradication of pleuro-pneumonia.— The following proclamation was issued 
by the Secretary of Agriculture September 26, 1892: 

“Notice is hereby given that the quarantines heretofore existing in the counties of 
Kings and Queens, State of New York, and the counties of Essex and Hudson, State 
of New Jersey, for the suppression of contagious plenro-pneunionia among cattle, 
are this day removed. 

“The removal of the aforesaid quarantines completes the dissolving of alL quaran¬ 
tines established by this Department in tlie several sections of the United States for 
the suppression of tlie above-named disease. 

“No case of this disease has occurred in the State of Illinois since December 29, 1887, 
a period of more than four yeans and eight months. 

“ No case has occurred in the State of Pennsylvania since September 29,1888, a pe¬ 
riod of four years within a few days. 

“ No case has occurred in the State of Maryland since September 18,1889, a period 
of thr^years.- 

“ No case has occurred in the State of New York since April 30, 1891, a period of 
more than one year and four months. 

“No case has occurred in the State of New Jersey since March 25,1892, a period of 
six months, and no case has occurred in any other portion of the United States 
within the past ffv£ years. 

“I do therefore hereby officially declare that the United States is free from the 
disease known as contagious pleuro-pneumonia.” 

J. M. Rusk, 

Secretary, 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

AUGUST, 1892. 


Division of Statistics: 

Special Report of the Statistician for July, 1892,—Foreign Crop Reports and 
Miscellaneous Information; Freight Rates of Transportation Companies. 
Report No. 98 (now series), August, 1892.—Condition of Growing Crops. 
Division of Entomology: 

Insect Life, vol. iv, Nos. 11 and 12. 

Weather Bureau: 

Bulletin No. 3.—A Report on the Relations of Soil to Climate. 

Bulletin No. 4.—Some Physical Properties of Soils in their Relation to Moisture 
and Crop Distribution. 

Instructions for Special River Observers. 

Instructions to Operators on the United States Seacoast Telegraph Lines. 
Office of Experiment Stations: 

Experiment Station Record, vol. hi, No, 12, 
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Arkansas Agricultural Experiment Station: 

Fifth Annual Report, 1892. 

Agricultural Experiment Station of Florida: 

Bulletin No. 17.—Analysis of the Orange; The Horn Fly; Questions Concerning 
Stock Diseases. 

Georgia Experiment Station: 

Second Annual Report, 1889. 

Agricultural Experiment Station of Indiana : 

Bulletin No. 41, August, 1892.—Field Experiments with Wheat; Forms of Nitro¬ 
gen for Wheat. 

Special Bulletin, August, 1892.—Commercial Fertilizers. 

Kentucky Agricultural Experiment Station: 

Bulletin No. 41, July, 1892.—Commercial Fertilizers. 

Maryland Agricultural Experiment Station : 

Annual Report, 1891. 

Bulletin No. 7, December, 1889.—Farm Manures, 

Bulletin No. 16, March, 1892.—Wheat Insects. 

Special Bulletin H, July, 1892.—Government Direction of Agriculture in Europe. 
Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 43, July, 1892. 

Experiment Station of Michigan Agricultural College : 

Bulletin No. 86, July, 1892.—Fertilizer Analyses. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 21, June, 1892.—Insects Injurious to Cabbages; A New Method for 
Testing Milk; Feeding for Milk and Butter. 

New York Agricultural Experiment Station: 

Tenth Annual Report, 1891. 

Bulletin No. 43 (new series), June, 1892.—Experiments in the Manufacture of 
Cheese during May. 

Bulletin No. 44 (new series), August, 1892.— Strawberries. 

Cornell University Agricultural Experiment Station : 

Bulletin No. 39, July, 1892.—Creaming and Aerating Milk. 

Bulletin No. 40, July, 1892.—Removing Tassels from Corn. 

Bulletin No. 41, August, 1892.—The Comparative Merits of Steam and Hot Water 
for Greenhouse Heating. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 86c, June 30, 1892.—Meteorological Summary for North Carolina^ 
May, 1892. 

North Dakota Agricultural Experiment Station: 
bulletin Nq* 6, June, 1892,—The Mustard Family, 
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Rhode Island State Agricultural Experiment Station : 

Fourth Annual Report, 1891, part n. 

Bulletin No. 17, June, 1892.—Analyses of Commercial Fertilizers, State Inspec¬ 
tion, 1892. 

South Carolina Agricultural Experiment Station: 

Bulletin No. 5, July, 1892.—Methods of Keeping Sweet Potatoes. 

Bulletin No. 6, July, 1892.—Analyses of Commercial Fertilizers. 

Tennessee Agricultural Experiment Station: 

Bulletin vol. v, No. 2, April, 1892.—Grasses of Tennessee, parti. 

Agricultural Experiment Station of Utah: 

Bulletin No. 13, May, 1892.—Feeding Hay and Grain Mixed to Horses; Feeding 
Cut Hay vs. Whole Hay to Horses. 

Bulletin No. 14, June 1, 1892.—Horticulture and Entomology. 

Bulletin No. 15, August, 1892.—Soiling Steers, or Green v*. Dry Food. 

Bulletin No. 16, August 1, 1892.—The Digestibility of Green and Dry Timothy. 
Virginia Agricultural and Mechanical College Experiment Station: 
Bulletin No. 16, May, 1892.—Cooperative Corn Tests. 

Bulletin No. 17, June 4, 1892.—Diseases of the Apple. 

Washington Agricultural Experiment Station: 

Bulletin No. 4, May, 1892.—Wire worms. 

Bulletin No. 5, May, 1892.—Report of Farmers’ Institute at Pomeroy, Washing¬ 
ton. 

Agricultural Experiment Station of the University of Wisconsin: 
Bulletin No. 32, July, 1892.—Feeding Grain to Lambs. 

DOMINION OF CANADA. 

Department of Agriculture: 

Report of Experimental Farms for 1891. 
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Vol. IV. October, 1S92. 


No. 3. 


The preservation of barnyard manure is deservedly commanding con¬ 
siderable attention at the foreign stations. Investigations by Holde- 
lieiss and others have shown the extent of the losses of nitrogen and 
humus liable to occur as a result of fermentation unless steps are taken 
to moderate the fermentation and to absorb and hold the gaseous prod¬ 
ucts set free. They have shown that the nitrogen and humus in barn¬ 
yard manure may be conserved to a very large degree by the addition 
to it of small quantities of superphosphate, superphosphate gypsum, 
potash salts, gypsum, earth, etc. As a result of these inquiries, rules 
for practice in caring for manure in the barn and in the field have been 
formulated. Indeed, Maercker recently announced in a farmers’ insti¬ 
tute that there was no longer any reason why all of the nitrogen should 
not be conserved, and intimated that the farmer who suffered any of 
this most expensive of fertilizing ingredients to be lost neglected an 
important point in his farm practice. 

The care of barnyard manure, the means for conserving its essential 
ingredients, and the connection between the character of the manure 
and the nature of the feeding stuffs used have not received the atten¬ 
tion which the importance of the subject warrants. Now that there is 
no longer any reasonable doubt that leguminous crops may derive their 
supply of nitrogen from the atmosphere, it seems highly desirable that 
the added value which the growing and feeding of such crops gives to 
the manure produced, and the advantage of such practice as an econom¬ 
ical means of maintaining the supply of nitrogen in the soil, should be 
impressed upon the farmer both by example and precept. 

By means of field experiments with manure derived from different 
crops and preserved in different ways, the practical phase of the sub¬ 
ject might be graphically illustrated. Such experiments need not be 
long continued before results can be secured. In trials at one or two 
stations in Germany the effect of careful and careless treatment of 
manure on the yield of crops has been quite impressively shown in a 
single year.* The plan of the experiments may be comparatively 
simple, and no special equipment is required, except suitable provisions 
for preserving the manure. 

*E. 8. R., vol. in, p. 821. 
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The recently published Traits de Okimie Agrioole , by P. P. Deherain, 
is a notable contribution to agricultural literature. This ■work is not a 
text-book of agricultural chemistry, but is a general exposition, along 
certain lines, of the present state of agricultural research in Europe, 
more particularly in the held of chemistry. Ic gives a clear and com¬ 
prehensive view of the work already accomplished, especially by the 
experiment stations and laboratories, in various lines of agricultural 
investigation. Its value, therefore, is not restricted to the agricultural 
chemist, but will be appreciated by students of agriculture in general. 
The volume contains nine hundred and four octavo pages, with fifty- 
four illustrations, and is divided into three parts: Growth of Plants, pp. 
1-33(3; Arable Soil, pp. 337-514; and Soil Improvers and Fertilizers, pp. 
515-883. The first part contains chapters on Germination, Assimilation 
of carbon, Assimilation of nitrogen, Mineral constituents of plants, Min¬ 
eral nutrition of plants, Assimilation of mineral substances by plants, 
Respiration, Proximate constituents of plants, Movement of water in 
the plant, and Development and maturity. The second part is divided 
into six chapters: Formation of arable soils, Physical properties of ara¬ 
ble soils, Chemical analysis of arable soils, Chemical constitution of 
arable soils, Absorbent properties of arable soils, and Sterility of arable 
soils. The third part is divided into two sections: The first section, 
Soil Improvers or Amendments, pp. 514-583, contains chapters on Cal¬ 
careous manures, marl, lime, and calcareous sea sand (: tanguex ); Appli¬ 
cation of plaster; Fallow and cultivation; and Irrigation. The second 
section, Fertilizers, pp. 583-880, is devoted to chapters on Vegetable 
fertilizers; Fertilizers of animal origin; Use of excrementaceous mat¬ 
ter in agriculture; Nitrogenous fertilizers—sulphate of ammonia and 
nitrate of soda.; Farm manure—night soil; Phosphates; Potassic ferti¬ 
lizers, chloride of sodium, and sulphate of iron; Chemical fertilizers; 
Fertilizer trade and inspection; and Cost and valuation of fertilizers. 
There is an appendix, giving the results of recent work by Sehlosing, jr., 
and Laurent on the fixation of free nitrogen by plants of low orders. 

The above condensed table of contents will serve to indicate, in gen¬ 
eral the field covered. A closer examination of the work will show that 
discussions of recent advances in the study of nitrification, fixation of 
nitrogen by soils, and the assimilation of free nitrogen by plants (sym¬ 
biosis) and chemistry of the soil are given prominent places, and that 
the space devoted to descriptions of individual experiments is rela¬ 
tively large. The references to articles (especially those appearing in 
French journals) from which material is drawn are quite complete, but 
the lack of an index detracts largely from the value of the book for 
purposes of reference. 



INSTITUTIONS FOR AGRICULTURAL INVESTIGATION IN ITALY. 

L. Paparelli. 

The institutions for investigations in agricultural science in Italy may 
be classified as follows: (1) Agricultural experiment stations, general 
and special; (2) chemico-agricultiiral laboratories; (3) experimental cel¬ 
lars; (4) experimental oil mills; (5) sericultural observatories; (6) dairy¬ 
ing observatories; (7) viticultural observatories; (8) experimental fields 
for the treatment of Phylloxera; (9) cenoteclmieal stations in foreign 
countries; (10) zooteehnieal stations; (11) fish culture stations; (12) me¬ 
teorological stations; (13) sanitary station and houses in the Alpine 
region. 

Agricultural experiment stations .—Most of the experiment stations in 
Italy were established during the years 1870, 1871, and 1872. They 
are either autonomous or connected with other institutions. The studies 
undertaken by the stations are not limited by a special outlined pro¬ 
gram; they may be made at one station only or at several stations at the 
same time. 

The studies and investigations of each station are made in accord¬ 
ance with its own judgment, or at the request of the Ministry of Agri¬ 
culture, of local corporations which contribute to the maintenance of 
the station, or of public or private administrations, A small fixed 
charge is made for analyses made at the request of public or private 
parties, but the determination of fungi and injurious insects is made 
free of charge. Information relating to agricultural subjects is freely 
given. The stations are primarily experimental scientific institutions, 
but give x>ractieal instruction in their laboratories to young men desir¬ 
ous of pursuing specialties in agricultural science. . The stations also 
give some public lectures in order to make known such results of their 
experiments or of those of others as may be of benefit to local agricul¬ 
ture. In some special stations there are short yearly courses of 
instruction in certain branches. 

The funds of the station are given either by tlie State alone or by 
the State and local corporations, such as the provinces, towns, agricul¬ 
tural societies, and chambers of commerce. The administration of 
the funds is in charge of the director, who must report to the Ministry 
of Agriculture and to a committee of administration composed of the 
director of the station and of the representatives of all the bodies asso¬ 
ciated in the support of the station. Each year the Ministry of Agri¬ 
culture calls to Koine all the directors of the stations and agricultural 
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laboratories to discuss the methods of analysis which mast be adopted 
by the stations and laboratories, the studies which should be under¬ 
taken by several stations in cooperation, the results of investigations 
made, and the best manner of rendering the work of the stations and 
laboratories advantageous to agriculture. There are at present in 
Italy fourteen stations. Eight of these study general subjects with 
special reference to the peculiar conditions of the regions where they 
are located; six are almost exclusively engaged in work in special lines, 
such as dairying, wine-making, or sericulture, and are therefore called 
special stations. 


GENERAL STATIONS. 

Royal Agricultural Experiment Station at Turin , Prof. F. Konig , 
Director .—This station was established in 1871 and is autonomous. Its 
work is principally in the following lines: (1) Analyses of soils, waters, 
and fertilizers, with comparative experiments regarding their action on 
plant production; (2) study of the principal rock formations of the 
Piedmontese agricultural lands; (3) dissemination of the results of 
experiments by means of publications aud lectures. The income of the 
station for 1891-92 was $8,000. The scientific personnel includes a 
director and four assistant chemists. 

Royal Agricultural Experiment Station at Milan, ProfA . Pave si. 
Director .—This station was established in 1871, in connection with the 
high school of agriculture. In 1879 it was moved to the high school of 
veterinary science of the same city. In January, 1891, it was reorgan¬ 
ized. Its principal duties are: (1) Analyses and experiments with soils; 
(2) analyses and experimental determination of the relative value of 
different fertilizers; (3) experimental investigations on the raising of 
animals and the nutritive value of different forage plants; (4) micro¬ 
scopical examination of silkworm eggs and egg-testing; (5) dissemina¬ 
tion of the results of experiments by means of publications and of public 
lectures. The station being under reorganization in 1891- ? 92 had only 
an income of $3,200. 

Royal Agricultural Experiment Station at Modena , Prof O. Gugini , 
Director. —This station was established in 1871, but was reorganized 
in November, 1879. It studies cereals and forage plants with reference 
to their introduction, acclimation, culture, physiology, pathology, and 
the adulteration, falsification, or spoiling of the plants, seeds, or com¬ 
mercial products (flour, bread, etc.). 

A secondary line of work of the station bears upon the following 
points: (1) Analyses of fertilizers; (2) analyses of agricultural soils 
aud the rocks of the subsoil; (3) chemical, microscopical, and botanical 
analyses of cereals aud forage plants and of their immediate products; 
(4) analyses of potable and irrigation waters; (5) microscopical exami¬ 
nation of silkworm eggs; (6) dissemination of agricultural knowledge, 
either by practical work given to students in the laboratories or by 
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public lectures, hi 1888 a special section for tbe u control of seeds” 
was established. 

The income of the station for 1891- ? 92 was $2,100. The scientific 
personnel of the station includes a director, assistant chemist, and 
assistant agriculturist, who are at the same time professors at the 
Technical Institute of the city, and a second assistant chemist. 

Royal Agricultural Experiment Station at Florence , Prof. E. Beefti, 
Director .—This station was established in January, 1871, in connection 
with the Technical Institute of the city. It was made autonomous in 
October, 1889. The work of the station includes: (1) Analyses and 
experiments with soils; (2) analyses and experimental determination 
of the relative value of different fertilizers; (3) experimental investiga¬ 
tions bearing on viticulture and olive culture; (4) dissemination of the 
results of experiments by means of publications and public lectures. 
The income of the station for 1891- , 92 was $2,800. The scientific per¬ 
sonnel of the station is a director, who is at the same time professor of 
agricultural chemistry at the Royal Technical Institute, at the Royal 
School of ^Merciology” of Florence, and at the Royal Institute of 
Forestry of Vallombrosa, an assistant agriculturist, and an assistant 
chemist, professor at the Royal School of u Merciology.” 

Royal Chemico-Agricultural Experiment Station at Rome , Prof. P. 
Freda , Director. —This station was established in 1871 and reorganized 
in 1884. It is now located in the building of the Royal Agricultural 
Museum of Rome. The subjects of its studies are: (1) Analyses and 
experimental investigations of agricultural soils; (2) analyses and ex¬ 
perimental determination of the relative value of fertilizers; (3) analyses 
of plants and of their products; (4) chemical and experimental investi¬ 
gations concerning the alimentation and the products of animals; 
(5) dissemination of the results of experiments by means of public lee- 
tures and publications. The income of the station for 1891- 5 92 was 
$4,720. The scientific personnel of the station includes a director and 
four assistants. This station has under its supervision nineteen 
experimental fields. 

Royal Chemico-Agricultural Experiment Station at Palermo , Prof. F. 
Oliver i, Director. —This station was established in 1872 with the follow¬ 
ing principal subjects of work: (1) Physico-chemical examination of 
soils; (2) analyses and determination of the relative value of fertilizers; 
(3) experimental investigations upon the alimentation of animals and 
the nutritive value of forage plants; (4) experimental investigations on 
the culture and commercial quality of the sumac tree; (5) experimental 
investigations concerning cenology; (6) dissemination of the results of 
experiments by means of publications and lectures. Besides the above 
lines of work the station has undertaken the study of citrus fruits, 
olives, potable and irrigation waters, etc. The income of the station 
for 1891~ J 92 was $2,690. The scientific personnel includes a director, 
an assistant chemist, and au assistant agriculturist. One of the assist¬ 
ants is professor in a city school* 
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Royal Agricultural Experiment Station at Udine , Fro/. G. Eallino , 
Director.—This station was established in 1S70 in connection with the 
Royal Technical Institute. Its principal duties are: (1) Analyses and 
experiments with agricultural soils, (2) analyses and experimental 
determinations of the relative value of fertilizers, (3) experimental 
investigations concerning* viticulture and auiology, (4) microscopical 
examination of silkworm eggs and egg-testing, (5) dissemination of the 
results of experiments by lectures and publications. The income of 
the station is only $1,400, but its director, agriculturist, assistant 
chemist, and assistant agriculturist are professors of the Royal Tech¬ 
nical Institute, and the equipment of this institution is also used by the 
station. 

Royal Agricultural Experiment Station at Eorli , Fro/ A. Fasqttalini , 
Director. —This station was established in 1872 in connection with the 
Royal Technical Institute. Its principal lines of work are: (1) Analyses 
and experiments on agricultural soils, (2) analyses and experimental 
determinations of the relative value of fertilizers, (3) experimental 
investigations regarding viticulture and ceuology, (4) microscopical 
examination of silkworm eggs, (5) investigations on forage and fiber 
plants (flax and hemp), (G) dissemination of the results obtained by 
means of lectures or publications. In this station, as in that of IJdine, 
the personnel and the equipment are those of the technical institute 
and therefore the income is only $1,720. Besides the director there 
are an assistant chemist and an assistant agriculturist. 

SPECIAL STATIONS. 

Royal (Etiological Station at Asti, Frof. M\ ZeccMni , Director .—This 
station was established in 1872 with the following lines of work: (1) 
Analyses of grapes at different periods of maturation, and investiga¬ 
tions of their diseases; (2) chemical and microscopical investigations 
on the phenomena of fermentation; (3) analyses of musts and wines 
with reference to their composition, adulterations, or diseases; (4) analy¬ 
ses of soils destined for grape culture, and investigations on the 
kinds of fertilizers to apply for different varieties, exposures, and 
locations; (5) research on the best methods of vindication, preservation 
of wine, examination of wine, and wine-making machinery; (6) chem¬ 
ical study of the grapevine; (7) dissemination of the results obtained 
from experiments by means of publications or lectures. The income of 
the station is $3,500. It has a director and two assistant chemists and 
viticulturists. There is also an assistant for the nursery of American 
vines, whose salary comes from other funds. 

Royal Dairy Station at Lodi , Prof. G . JBesana, Director .—This station 
was established in 1871, but was reorganized in 1879. The subjects of 
its investigations are: (1) Physical and chemical properties of the differ¬ 
ent qualities of milk at various periods of preservation and preparation; 
(2) milk adulteration and its effects; (3) influence of temperature on 
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the conservation of milk and the manufacture of cheese and butter; (4) 
influence of fat content on the manufacture and keeping quality of 
cheese; (5) effects of different methods of heating milk, and of the 
coagulating, coloring, and preserving substances; (6) alterations of 
dairy products and means of prevention and remedies; (7) machinery 
for cheese and butter-making; (8) other investigations related to this 
industry. The income of the station is $2,G80. It has a director and 
two assistants. 

Royal Station and Laboratory of Gryptogamie Botany at Pavia 7 Prof 
Gr . Briosi , Director .—This station was established in 1871 in connection 
with the Botanical Institute of the Boyal University, It has four liues 
of work: (1) The development of systematic and morphological knowledge 
regarding the parasitic cryptogams of plants and of animals; (2) inves¬ 
tigations as to the best means for the prevention of these parasites, for 
stopping their development and dissemination, and for diminishing their 
injurious effects; (3) solution of questions addressed to the station by 
public or private parties; (4) dissemination of the results by lectures 
and publications. The station admits students to its laboratory. Be¬ 
sides a director there is a special assistant in the laboratory. The per¬ 
sonnel and equipment of the station are those of the University. The 
income from the Ministry of Agriculture is about $2,000. 

Royal Station of Sericulture at Padua , Prof E. Verson , Director .— 
This station was established in 1871 for the purpose of (1) studying 
the essential conditions of success in raising silkworms, (2) studying 
the laws of normal nutrition of silkworms by means of physical and 
chemical experiments, (3) investigating the causes of the different 
diseases of silkworms and of the mulberry tree, (4) preparing and dis¬ 
seminating sound eggs and making microscopical examinations for 
private parties, (5) experimenting with new races of silkworms and 
new instruments for sericulture, (6) undertaking any study and in¬ 
vestigation that might help silk culture, (7) disseminating the results 
obtained by means of publications and lectures, (8) gathering news of 
tbe silk industry in all parts of the kingdom and promoting its increase 
by assisting agricultural associations and private growers. The income 
of the station was $3,580 for 1891-’02. Besides the director there are 
an assistant director and an assistant. 

Royal Station of Agricultural Entomology at Florence , Prof A . Tar- 
gioni-Tozzetti, Director .—This station was established in 1875 in con¬ 
nection with the Museum of Natural History of the Boyal Institute for 
Higher Studies. Its objects are: (1) To investigate the nature of such 
insects and animals as are injurious to cultivated plants and to agri¬ 
cultural products, and to study their biology and the means of prevent¬ 
ing and remedying their damages; (2) to disseminate the results 
obtained by means of publications or lectures. The income of the 
station is about $2,000. The personnel and the equipment are those 
of the laboratory of zoology of invertebrate animals of the institute. 
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Royal Station of Vegetable Pathology at Rome, Prof. G. Cuhonf 
Director. —This station was established, in 1887 in the building of the 
Boyal Agricultural Museum. Its principal objects are: (1) Experi¬ 
mental investigations on diseases of cultivated plants and on the means 
of prevention and treatment, (2) investigations on microorganisms that 
produce alterations in agricultural products and on the means of pre¬ 
vention and treatment, (3) dissemination of the results of experiments 
by means of lectures and publications. In 1891-92 the income of the 
station was $2,600. Besides the director there are two assistants. 

Laboratory of u Zymotechnics” at Rome , Dr. G. Forti , In Charge .— 
This laboratory was established a short time ago in the building of the 
Agricultural Museum at Borne, for the investigation of fermentations 
in their relation to agricultural industries. Important studies on the 
ferments of unsound wines have already been started. 

Ghemico-agricultural laboratories .—These laboratories are connected 
with the chemical laboratories of universities or technical institutes. 
Besides the work that they must do for the institutions of which they 
are a part, they make analyses of agricultural products for public and 
private parties, for which they receive a small compensation according 
to an official tariff; they give advice and instruction on agricultural 
subjects free of charge; moreover they carry on investigations on 
special subjects, but only to a limited extent. These laboratories are 
not established by the Ministry of Agriculture, which, however, has 
supervision over them, and allows them a subsidy amounting to about 
$200 a year. The equipment and the personnel are those of the insti¬ 
tutions with which they are connected. 

The laboratories nowin operation are located as follows: At the 
Technical Institute, Bologna, established in 1871, Prof. A. Oasali, 
director; at the Boyal University, Siena, established in 1872, Prof. C. 
Giannetti, director; at the Technical Institute, Pesaro, established in 
1871, Prof. E. Dupre, director; at the University of Pisa, established 
in 1886, Prof. E. Sestini, director; at the University, Perugia, estab¬ 
lished in 1883, Prof. G. Bellucci, director; at the Technical 'Institute, 
CJaserta, established in 1888, Prof. L. O. Eerrero, director. In the 
schools of viticulture and cenology at Conogliauo and Alba are special 
laboratories for analyses connected with grape culture, wine-making;, 
and related industries. 

Experimental cellars.— Their object is to study the best methods for 
preparing wines of good keeping qualities to answer the needs of the 
trade. For this purpose only grapes of the regions where the cellars 
are established are worked. There are at present cellars at Barletta, 
Biposto, and Boto, the directors of which are, respectively, Profs. A, 
Fonseca, G. Notari, and B. Perrotta. Another cellar will be opened 
this year at Velletri. These cellars are to be moved to other localities 
as soon as the work for which they were established has been accom¬ 
plished. 
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Experimental oil mills .—Tlieir object is to investigate, apply, and dis¬ 
seminate the best methods for the preparation, purification, and pres¬ 
ervation of oils made from olives of the regions where the experiments 
are carried on. There are at present two of these institutions—one at 
Portiei in connection with the High School of Agriculture, directed by 
Prof. E. Mingioli, and one at Palmi, directed by Dr. Bracci. These in¬ 
stitutions also make analyses of olives, oils, and by-products, and give 
special lectures on olive culture and oil-making. 

Serieultural observatories. —These observatories must execute micro¬ 
scopical examinations of silkworm eggs and moths at the request ol 
private parties, conduct a rational culture of silkworms, and if neces¬ 
sary prepare the eggs; in brief, they should contribute to improve seri¬ 
culture by practical example and advice. There are at present forty 
three of these observatories distributed throughout the different regions 
of Italy. Their directors have received them instruction in the silk 
culture station of Padua. 

Dairy observatories .—The object of these institutions is to promote 
the improvement of the dairy industry by the dissemination of knowl 
edge regarding good practices and instruments for cheese and butter- 
making, by testing adulterations of milk and of its products, and by 
collecting such new facts as may be applicable to the practice of dairy 
ing. There are at present ten observatories, the directors of which 
have received their instruction at the Dairy School of Lodi. 

Yitieultural observatories .—The object of these observatories is the 
study of the adaptation of resistant American vines to the soil and 
climate of Italy, and of the success of grafting. These observatories 
were started by Prof. Cavazza and there are several in Piedmont. 
Many experimental fields and nurseries of American vines have been 
established all over Italy. 

Experimental fields for the treatment of Phylloxera .—In order to make 
special investigations in regard to the modes and time of treatment, 
and especially the quantity of carbon bisulphide to apply to obtain the 
best results, experimental fields were established at Messina, Eeggio 
di Calabria, and Sassari. Important results have already been ob¬ 
tained, showing that in certain cases this method of treatment may 
be applied with success. 

(Enotechnical stations in foreign countries .—In order to give a more 
extended development to the trade in Italian wines in foreign countries, 
it was necessary to have a closer knowledge of the usages and needs 
of foreign markets. Special stations for this purpose were established 
in other states in 1884. Their duty is to find out what types of Italian 
wines are acceptable in them localities and what foreign wines re¬ 
sembling Italian wines are most largely consumed in these regions. 
The directors of the stations should also collect data in regard to the 
wine production and trade of each country, investigate the causes which 
prevent the sale of Italian wines, and give advice both to the (Govern- 
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ment and to wine makers how best to promote exportation. They 
must send a report to the Ministry of Agriculture every two months. 
Some of these stations have a depot for wines sent to them by differ 
ent Italian producers. There are at present five of these stations in 
foreign countries, at Berlin, Munich, London, Lucern, and Buenos 
Ayres, the respective directors of which are G. Ferrario, G. Briolini, 
G. Eossati, A. Plotti, and B. Treutin. Large benefits have been de¬ 
rived from these stations in the extension of the trade in Italian wines 
in foreign countries. 

Zooteclmical stations and depots .—Their object is the improvement of 
the races of animals by means of scientific investigations and practi¬ 
cal experiments, and the giving of instruction on the proper manner of 
raising animals. There are at present three of these depots connected 
respectively with the High School of Agriculture at Portici, the School 
of Zootechnics at Reggio d 7 Emilia, and the Zooteclmical Institute at 
Palermo. There are also seven stations in connection with the practi¬ 
cal schools of agriculture. A project is on foot to establish a larger 
number of them. 

Fish culture stations and laboratories. —A station for fish culture was 
established in 1887 at Brescia under the direction of Prof. Beetoni, 
with an income of about $2,600. Another similar station has been 
temporarily established in the Agricultural Museum of Rome, but will 
soon be moved to a permanent location in central Italy. Special lab¬ 
oratories for artificial fecundation and incubation have been established 
atBelluno, Treviso, and Verona. 

Central tceather bureau; meteorological observatories and stations .— 
The meteorological and geodynamical work of the Italian Government 
is under the scientific direction of a special board, composed of dele¬ 
gates of the Ministries of Agriculture, Industry, and Commerce, of Public 
Instruction, of the Navy, and of Public Works. A central bureau, lo 
cated at Rome, is in charge of the work aud has under its control all 
of the observatories and stations established in the State. 

Meteorological observations are made in observatories proper, and 
in thermo-udometric stations. The former as a rule make all observa¬ 
tions relating to meteorology, but those conservatories which are con¬ 
nected with schools of agriculture confine their attention to agricultural 
meteorology; the thermo-udometric stations attend only to the obser¬ 
vations of temperature and rainfall. At the end of the year 1891 there 
were two hundred and eighty-eight observatories, and about six hun¬ 
dred thermo-udometric stations. The director of the work is Prof. 
Taceliini. 

Sanitary station and hmises in the Alpine region .—A sanitary station 
at Brescia in Collio receives boys and girls affected by “pellagra 77 and 
malaria, who are sent to this Alpine region for one month to restore 
them to health. There are also forty sanitary houses in the Province 
of Bergamo, north Italy, at which persons affected with pellagra are 
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treated. Pellagra is a very painful disease of the skin, wliicli is due 
principally to the use of spoiled maize and to unfavorable hygienic con¬ 
ditions. The Ministry of Agriculture does not establish these insti¬ 
tutions, but helps them with subsidies of money. 

Publications .—The department of the director general of agriculture 
publishes the Annals of Agriculture (Annali cli Agricoltura) and the 
Bulletin of Agricultural News (Bolletino di Xotizie Agrarie). 

The agricultural experiment stations and schools publish yearly re¬ 
ports (Ammli). During the year, however, the results of their investi¬ 
gations or experiments are published in the official publications of the 
Ministry of Agriculture, in the Journal of the Agricultural Experiment 
Stations, or in other periodicals. The Journal of the Agricultural Ex¬ 
periment Stations (. Le Stazioni Spermentali Agrarie) is issued once a 
month and eon tains original articles contributed by the officers of the 
schools and stations, and a review of works published in Italy and in 
foreign countries on matters bearing on scientific agriculture and rural 
industries. The editorship of this journal is held for two years by each 
director of the stations. 

The central weather bureau publishes annals and bulletins. Other 
important publications are issued by the royal academies of agriculture, 
such as those of Florence, Turin, Verona, and Pesaro, and the agricul¬ 
tural and horticultural associations of Milan, Naples, Florence, etc. 

The official publications of the Ministry, schools, stations, and agri¬ 
cultural associations may be obtained on application. 
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ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 

IN THE UNITED STATES. 


CHEMISTRY. 

E. W. Allen, Editor . 

Chemical division of Rhode Island Station, H. J. Wheeler* 
(Rhode Island Sta. Report for 18U1 , pp. 82-86). —Brief remarks on tlie 
work of the year; additions to the laboratory; and analyses of water, 
grapes sprayed with Bordeaux mixture, honey, sugar beets, wheat bran, 
and gluten meal. 

Report of chemist of New York State Station, L, L. Van 

Slyke (New York State Sta. Report for 1891, pp. 216—155). —This includes 
a summary of the laboratory work of the year, a statement showing the 
lines of work assigned to the several assistant chemists, a list of the 
bulletins prepared by the chemist during the year, experiments in the 
manufacture of cheese (see p. 274), comparison of dairy breeds of 
cattle with reference to production of butter and cheese (see p. 273), 
comparujon of methods of creaming milk by setting and by centrifugal 
machine (see p. 273), analyses of materials used in spraying plants 
and of sprayed grapes (see p. 53), explanation of terms used in connec¬ 
tion with fertilizer analyses, and analyses of commercial fertilizers (see 
p. 240). The chemical work of the station has been mainly confined to 
investigations connected with dairy problems and analyses of fertili¬ 
zers. The total number of determinations made during the year is 
given as 14,524. 


METEOROLOGY—WATER. 

Meteorological observations, 0. D. Warner (Massachusetts Hatch 
’Sta. Meteorological Rids. Nos. 48 and 44, July and August, 1892, pp. 4 
each). —A daily and monthly summary of observations for July and Au¬ 
gust at the meteorological observatory of the station. 

Meteorological record, 1891, R. I). Newton (New York State Sta. 
Report for 1801, pp. 408-514). —Tabulated details of observations of rain¬ 
fall, wind, sunshine, and temperature of the air. The yearly-summary 
is as follows: Air temperature (degrees F.).—Maximum 95, minimum 2.5. 
Precipitation. —Total (inches) 27,52, Wwl~P revailing direction SJW 
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to NW. Sunshine (per cent of possible).—Maximum 59 (during Septem¬ 
ber), minimum 28.4 (during November), mean 41.4. 

Meteorological summary for North Carolina, May and June, 
1892, H. B. Battle, 0. P. Yon Herrmann, and R. Nunn (Forth Caro¬ 
lina Sta. Buis. Ms. 86c and 86d, June 30 and July 31,1892 , pp. 16 each, 
maps 2). —Notes on the weather, and tabulated daily and monthly sum¬ 
maries of observations by the North Carolina weather service, coopera¬ 
ting with the U. S. Weather Bureau. Observations for May and June, 
1882-’92, are tabulated. The bulletin for May is illustrated with maps 
showing the isothermal Hues and the rainfall at the stations in different 
parts of the State. 

The mean temperature for May was 66.8° F.; the normal is 66.9°. * * * 

The warmest May during twenty years occurred in 1880 and 1887, when the monthly 
mean for the State was 70.3°; the coolest May was that of 1877, mean 61.7. * * * 

The average precipitation for the State was 3.6 inches, which is 0.6 inch below 
the normal. " " * 

During the past twenty-one years the wettest May occurred in 1873 (average 7.11 
inches), the driest in 1880 (average 2.03 inches). * * * 

The mean atmospheric pressure for the month was slightly above the normal. 

Tlie monthly mean temperature for the State during June was 1.1° above the 
normal for twenty years, which is 74.4°. The highest mean temperature for June 
of which there is record occurred in 1890—77.6°, the lowest in 1878—70.2 C , Tlie 
highest temperature this month was 103°, on the 24th, at Southern Pines, which is 
the highest on record lor June. The lowest this month was 48°, on the 14th, at 
Douglas. 1 r " The precipitation was 2.56 inches above the normal. Tlie aver¬ 
age over the State was 6.9 inches. * * * The greatest rainfall reported was 17.02 
inches, at Kook House farm (Horse Cove), -which is the greatest amount ever recorded 
iu June. * * v The average atmospheric pressure for the month was a little 
above the normal. * * A tornado passed through the Cashie ^eck section of 
Bertie Comity on Sunday, June 5. Its path was about 400 yards wide and it traveled 
about 12 miles. It moved in an easterly course. ■* v * At Weldon, on the 25th, 
the heaviest hail since June 8, i860, occurred. The stones were about the size and 
somewhat the shape of liens’ eggs; one weighed 362 grains. The precipitation 
between 5:17 and 5:43 p. m. was 1.17 inches, and it is thought that 1 inch occurred 
in ten minutes. 

Meteorological observations at South Dakota Station {South 
JMlvta Sta. Bui. No. 31, May, 1892, pp. 8 ).—Notes on the weather, and 
tabulated data regarding temperature, pressure, precipitation, and 
direction of wind for May-December, 1888, and for each month, and for 
the growing seasons of 1889,1890, and 1891. Tlie observations for three 
years (1S89-’91) maybe summarized as follows: Pressure (inches).— 
Maximum 28.96, minimum 27.44, average 28.30. Air temperature. — 
Maximum 101, minimum 35, average 43. Precipitation. —Total 48.88 
inches, average per year 16.29 inches, average per day (175) 0.28 inch, 
rainy days 175. Wind. —Number of days in each direction, N 407, S 
473, E 18, W 20. 
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Meteorological observations for April-September, 1SS9, 1890, and 1S91 . 
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Meteorological summary, L. T. Kinney (Rhode Island Sta. Report 
for 1891 , pp. 98-100 ).— Tabulated monthly summaries of observatious 
during 1889,1890, and 1891 of temperature,barometric pressure,rainfall, 
prevailing winds, and cloudiness. The yearly summary for 1891 is as 
follows: Pressure (inches).—Mean 29.1)0. Air temperature (degrees F.).— 
Mean 48.9. Precipitation. —Total (inches) 49.04. 


SOILS. 

W. H. Rkal, Editor. 

Q-eology of north Louisiana, O. Leech (Louisiana Stas. Special 
Report, part /, pp. 52) figs. 7). —This is a report of preliminary work on 
a geological and agricultural survey of the State, and is confined to a 
discussion of observations on the topography, geology, mineralogy, and 
soils of the hills of north Louisiana, accompanied by analyses by M. 
Bird of well, spring, and artesian waters, iron ores, lignites, natural 
phosphates, marls, soils, and subsoils. 

This survey has been undertaken mainly in the interest of agriculture. To this 
end soils have been classified and carefully mapped out, typical samples taken, 
character of vegetation noted, drainage systems established, and general elevation 
above sea level observed, with other special peculiarities. The soils have been sent 
to the laboratories of tlio station and are now undergoing physical and chemical 
examination. Later a special report will be made upon “the soils of the State and 
their composition and wants, with best inodes of supplying the latter.” This re¬ 
port will cover the State and be beneficial to every planter and farmer. 

Incidentally the geology of the State is being carefully studied, so as to locate 
each section of the State in its proper geological horizon. Especial attention is 
also being paid to the mineral resources of the State, particularly those which may 
be of agricultural value, such as phosphates, marls, gypsum, etc. * ' * 

That portion of north Louisiana, a preliminary study of which is embraced in 
this rex>ort and which is located in one of the most interesting physiographic 
regions of the United States, stretches from the Ouachita River on the east to the 
Red River on the west, and from the Vicksburg, Shreveport, and Pacific Railroad on 
the south to the south boundary line of the State of Arkansas on the north. Small 
as this section is when compared with tbe entire State of Louisiana, and as uniform 
and simple as its surface configuration and its structural geology seem to be, it 
presents so many and so varied problems that a detailed and extensive study of this 
region will be required to solve them, and this paper must therefore be considered 
a preliminary report, subject to changes as developed by future investigations 
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Soil temperatures, 1891, E. D. Newton (New Yorlc State Sta. Re¬ 
port for 1891 , pp. 515-521 ).—Tabulated data of tri-daily observations 
at the surface and at depths of from 1 to 18 inches, for each month from 
April to October, inclusive. 


FERTILIZERS. 

W. H. Beal, Editor. 

Analyses of home mixtures and incomplete fertilizers, E. B. 

Voorhees (New Jersey Stas. Bui. No. 88, July 8,1892, pp. 19). 

Synojms .—A continuation of inquiries carried on since 1889 regarding the use of fer¬ 
tilizers in Now Jersey, and the composition and cost of home mixtures and in¬ 
complete fertilizers. It lias been shown that uniform mixtures of fertilizing 
materials can be prepared by farmers at an average cost per ton of over 25 per 
cent less thau that of manufactured brands, a, saving of at least $330,000 per 
year for the State. 

This bulletin contains suggestions as to the economical purchase and 
rational use of fertilizers; formulas ami analyses of home mixtures for 
different crops, with remarks on their cost; trade values of fertilizing 
ingredients for 1892; the average cost per pound of plant food elements 
in fertilizer supplies; and analyses of 87 samples of incomplete fertili¬ 
zers, including nitrate of soda, sulphate of ammonia, dried blood, dry 
ground fish, tankage, boneblaek, bone ash, South Carolina rock and 
other mineral phosphates, muriate of potash, kainit, sulphate of potash, 
and double sulphate of potash and magnesia. 

As regards the use of fertilizers in New Jersey, statistics gathered by the station 
show that at least $1,346,000 was spent for commercial manures in 1891. Of this 
total, over $1,000,000 was spent for complete manures and the balance for nitrogenous 
materials, boneblaek, South Carolina rock superphosphate, ground hone, and the 
various potash salts. In addition to these concentrated and direct forms of plant 
food, there is a large annual purchase and consumption of natural manures, which 
are to a certain extent indirect in their action, such as New York or Philadelphia 
horse manure, wood ashes, marl, lime, etc. The hulk of these purchased manures 
of either class is used in truck or special-crop farming, where annual and heavy 
dressings are made to all crops or to some special or money crop in the rotation, 
as potatoes, sweet potatoes, tomatoes, asparagus, fruit, or berries. 

Asa result of the station’s investigations, it has been shown that the 
cost per pound of nitrogen, phosphoric acid, and potash in raw or un¬ 
mixed materials is less than the station’s valuations, while that of the 
same elements in mixed fertilizers is at least 25 per cent greater. 

The difference between these two methods of buying would amount, on the basis of 
last year's sales, to over $336,000. This sum is consumed not in manufacturers'profits 
alone, as some suppose, hut in the transportation of a vast amount of absolutely 
worthless material, in agents' commissions, and in credit. 
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An examination of eight home mixtures showed them to be uniform 
and of good mechanical condition. A comparison of their average 
cost per ton with that of eight special brands showed u a difference of 
$12.14 per ton in favor of the home mixture, which contained at least 
$2 worth of plant food in excess of tha t in the manufactured brand.’ 1 

Cooperative field experiments with fertilizers on corn, J. I). 
Towar [Rhode Island Sta. Report for IS!) I />;>. —Experiments be¬ 

gun in 1S90 and described in the Annual ffeport of the station for L890 
(E. S. B., vol. hi, p. &‘M>) were continued in 1891, u with the same 
amount and kind of fertilizers and as far as possible on the same 
ground.” Notes and tabulated data are given for experiments on eight 
farms in different parts of the State. The results are summarized as 
follows: 

Tlie plats manifested nearly all the same conditions the second year that were 
noticed the first year of the experiment. 

While in four eases in 1890 potash appeared the most, deficient, it has in no ease 
upon a second trial been found so much lacking as phosphoric aeid. It may he 
stated in general that our Rhode Island soils are probably more deficient in available 
phosphoric acid than in potash, which is accounted for by the fact of their granitic 
origin and consequent natural supply of potash. 

With very few exceptions the two-thirds rations of nitrogen have given the best 
results; as a rule the application of small quantities has given very small profits and 
the application of large amounts has often resulted in financial loss. 

Of the three forms of nitrogen, nitrate of soda has upon the whole proved the 
most profitable and sulphate of ammonia the least. 

Inmost of the plats where dried blood was applied the corn ripened earlier and 
showed, when compared with the nitrate of soda and sulphate of ammonia plats, a 
greater relative yield Ilian iu 1890. This gain may be due to the fact that the dried 
blood contained, in addition to the organic nitrogen, a small amount of phosphoric, 
aeid, and this amount was unusually great in the blood used in 1891. The phos¬ 
phoric acid may have increased the yield. Another cause for the increased yield 
might be—since nitrification of dried blood is somewhat slow—that in all proluibiltv 
some of the nitrogen applied on these plats in 1890 was unused until 1891. 

The most profitable fertilizer used in these experiments was composed of a mix¬ 
ture per acre of about 350 pounds dissolved bonoblaek and 130 to 150 pounds muriate 
of potash, with 300 pounds nitrate of soda or 230 pounds sulphate of ammonia, or 
440 pounds of dried blood—a fertilizer containing about 45 pounds nitrogen 75 
pounds potash, and 54 pounds phosphoric acid per acre. * * * 

It seems advisable in preparing a fertilizer to use the above forms of potash and 
phosphoric acid and apply a part of each of the forms of nitrogen—say one half of 
nitrate of soda—to give the corn an early start, and the other half of sulphate of 
ammonia or dried blood, or both, to help the corn along during the latter period o 
its growth. 

The average relative weights of corn and stover from eighteen fields of this variety 
of corn (white-capped) has been determined and found to be 57 pounds of stover to 
each bushel (70 pounds), that is to say, 100 pounds of corn in the shock contains 55 
pounds of corn and 45 pounds of stover. 

Analyses and valuations of fertilizers and farm products, L. L. 

Van Slyke ( New Yorlc State Sta. Report for 3801, pp. 401-45$).—i This 
includes an explanation of tlie chemical terms used in fertilizer analy¬ 
sis; notes on the commercial valuation of fertilizers; compiled analyses, 
.With valuations, of various fertilizing materials and farm products; and 
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tabulated analyses of .224 commercial fertilizers inspected under the 
provisions of the State fertilizer control. 

For convenience, as a present and future reference, it is considered desirable to 
present a ratlier full compilation of the analyses of various commercial fertilizing 
materials and of various farm products, giving their fertilizing constituents and 
valuation. 

There are many other tar in products which it would be desirable to present in these 
tables, but their omission is rendered necessary by the fact that there have as yet been 
no complete analyses of their fertilizing constituents. This station proposes in the 
near future to make such analyses as will till up many of these gaps. The analyses 
presented have been compiled from every accessible reliable source, such as the 
reports of various experiment stations, standard works upon agriculture, and espe¬ 
cially Konig’s invaluable compilation. 

Fertilizer inspection in Rhode Island, H. J. Wheeler and B. L. 
Hartwell ( Rhode Island Sta. Bui. Xo. Hi , May , 1892, j)}). 15).— This in- 
c.ludes the text of the State fertilizer law, with comments; the trade 
values of fertilizing ingredients in crude stock, with notes on valuation; 
and tabulated analyses of 21 samples of fertilizing* materials, including* 
compound fertilizers, ground bone, and wood ashes. 

The principal provisions of the fertilizer law passed in January, 1892, 
are as follows: 

All mauurial substances sold within the State for $10 or more per ton, including 
agricultural chemicals, fertilizer stock, vood ashes, hone, commercial fertilizers, etc., 
must be accompanied by a guaranty [setting forth the weight of material in each 
package], the percentage of nitrogen, of actual potash (K-O) soluble in distilled 
water, and of soluble, reverted, and insoluble phosphoric acid. 

Each manutactnrer or importer must send a guaranty of each brand sold by him, 
together with the names and addresses of his agents in this State, to the chemist of 
the Rhode Island Station at Kingston. 

Analysis fees must be paid on or before April 1 in each year to the general 1 reins¬ 
urer, Providence, Rhode Island. ^ ~ * The amount of the fee is $6 for each 
fertilizing ingredient contained or claimed to exist in said material. v If 
the manufacturer or importer has paid this fee the dealer is no longer liable for the 
pay incut of the same. 

Parties using leather in any form as a component of a fertilizer are obliged to 
state the fact on the label by which it shall be accompanied. 

[The inspection is under the supervision of the State board of agriculture, the 
chemist of the Rhode Island Station being authorized, either in person or by deputy, 
to collect and analyze the various fertilizers offered for sale in the State, and the 
director of the station to publish the analyses, together with the commercial value 
per ton.] 

For all the purposes of this act fertilizers shall he considered as distinct brands 
when differing either in guarantied composition, trade-mark, or name, or in any other 
characteristic method of marking of whatever nature. 

It is made the duty of the secretary of the State board of agriculture to prosecute 
every person violating the provisions of the law [the penalty being for the first 
offense $50 and for each subsequent offense $100], but there shall he no prosecution 
in relation to the quality of the fertilizer if the same shall be found to be substan¬ 
tially equivalent to the guarantied .statement made by the manufacturer. 

Analyses of commercial fertilizers, 1892, H. J. Wheeler and 
B. L. Hartwell (Rhode Island Sta . Bui. No. 17, June , 1892, pj), 7). — 
Tabulated analyses of 18 samples of commercial fertilizers. 
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Commercial fertilizers, M. A. Soovell (. Kentucky Sta. Bui. Wo. 41, 
July, 1892, pp. 28). —A popular discussion of the nature, use, and sources 
of fertilizers is given, together with analyses and valuation ot 70 brands 
of fertilizers inspected during 1892. 

Inspection of fertilizers in Michigan, It. 0. Ked/le (Michigan Sta. 
Bui. Wo. 86, July, 18,92. pp. 11).— Notes on valuation, text of the State 
fertilizer law, and analyses of 47 samples of commercial fertilizers. 

Analyses of commercial fertilizers (South Carolina Sta. Bui. Wo. 6, 
n. ser., July, 1892, pp. 13).— Trade values of fertilizing ingredients for 
the season of lS91-’92, and analyses of 243 samples of commercial fer¬ 
tilizers. 

Manures and some principles in farm-manuring, (x. L. Teller 
(Arkansas Sta. Bui. Wo. 19, May, 1892, pp. 55).—A bulletin of popular 
information for the use of the farmers of Arkansas. The subjects dis¬ 
cussed are, the chemical elements which enter into plant growth, geol¬ 
ogy aud agriculture, classification of soils, humus, living organisms of 
the soil, soil water, the purpose of manures, nitrogen, phosphoric acid, 
potash, lime, ashes, bone, barnyard manures, composts, aud commercial 
valuation of manures. 


FIELD CHOPS. 

A. 0. True, Editor . 

Grasses and forage plants for Mississippi, S. M. Tracy (filissis- 
sippi Sta. Bui No. 20, February, 1892, pp. 17). —Kotes on tlie culture aud 
uses of the following species of grasses and forage plants which have 
been successfully grown in experimental tests at the station: Kedtop 
(Agrostis vulgaris), Australian blue grass (Andropogon erianthoides), 
smooth brome (Bromits inermis), rescue grass (Br omits unioloides), 
Indian beard grass (Ghrysopogon serrulatus), Bermuda grass (Gynodon 
dactylon), orchard grass (Daetylis glomerata), terrell grass ( Myrnus 
virginicus), teosinte (Fuchlwna htxurians), the rye grasses (Lolium spp,), 
Munro grass (Panieum agrostoides), spreading panic (Panieum prolif¬ 
er uni), crab grass (Panieum sanguinale), water grass ( Paspalum dili- 
tatum), carpet grass ( Paspalum platyeaule), timothy (Phleum pratense), 
Texas blue grass (Poa araehnifera), Kentucky blue grass (Poa praten- 
sis), Johnson grass ( Sorghum halepense), sorghums (Sorghum vulgare, 
vars,), beggar weed (Desmodium molle), cowpeas (IJoliehos sinensis), 
winter vetch (Lathyrus hirsutus), Japan clover (Lespedeza striata), 
burr clover (J [edieago maculata), alfalfa (Medieago inelilotus (Mel- 

ilotus alba), Mexican clover (Biehardsonia seabra), scarlet clover ( Tri- 
folium incamaium), red clover (Trifoliumpratense). 

When the Agricultural College of Mississippi was organized in 1880, one of the 
first lines of work undertaken was the cultivation of grasses and forage plants, both 
for the production of liay as a part of good farming and for the restoration of the 
worn-out and exhausted clay hills which then formed a large part ot* the college 
farm. When the experiment station was established in 1888, one of the*first orders 
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passed by tlie hoard of trustees was for an investigation of the comparative values 
of different plants for the double purpose of providing hay and pasture ancl for 
improving the condition of the soil. 

As cotton is now the principal crop grown in the State and will doubtless continue 
to he so for many years to come, the effect which a. forage crop has on the soil has 
received fully as much attention as has the value of hay or pasture which may be 
secured. The part of the plant which is above the soil is needed as food for stock, 
hut in many cases that part below the surface of the ground is of still greater value 
as food for future crops. "* * * 

Acting upon these ideas, we have procured seed of more than three hundred species, 
many of them being from northern India, Australia, Russia, and other foreign 
countries. We also secured seeds of a number of species from the arid regions in 
the Southwest, and have taken special pains to secure seed of such native species as 
seem to be of value. Many of these were received in very small quantities, and Ave 
have been obliged to grow two or three crops before securing enough seed for field 
tests, hut thirty-nine kinds have been planted on areas of from 1 to 30 acres each, 
and several upon much larger fields. 

With so many species, coming as they did from all parts of the Avorld, it was not 
expected that all or eA^en many of them would prove valuable for cultivation under 
the peculiar climatic and soil conditions which exist here, where the growing sea¬ 
son for different plants extends nearly through the year, and where protracted sum¬ 
mer drouths and excessive Avinter rains make it necessary that hay and pasture 
fields should be able to resist great atmospheric extremes. A large majority of the 
native forage plants in this region commence their growth late in the spring, but from 
about the first of April to December the pastures are abundant, and certain kinds of 
hay may be cut at any time from June to November. The great desideratum for this 
region is a plant which Avill make a fair crop for pasture during the cool and rainy 
months of winter and one which Avill leave the soil in abetter condition at the close 
of the year. - * * 

It is impossible to find any one forage plant which continues an active growth 
through the year. For this reason a mixture of two or three kinds will usually 
prove to be better than will either one when planted alone, and Avhen possible one 
plant in the mixture should belong to the clover family. No one, two, or three 
varieties will succeed best in all parts of the State, and the choice for each farm 
must depend on local conditions. Most of the true grasses are affected more by 
moisture than by other differences in tbe soil, Avhile most of the clo\ r ers are affected 
more by the amount of lime. For general cultivation Ave regard Bermuda, lespedeza, 
melilotus, red clover, and Johnson grass as the five best species for this State, and 
value them in the order in which they are named. For hay alone, Bermuda, lespedeza, 
and Johnson grasses are the host, Avhile for pasture we have found nothing better 
than Bermuda grass, orchard grass, and burr clover for tbe lighter and more sandy 
soils of the pine woods region. Where a fertilizing crop is wanted for immediate effect 
there is nothing equal to the cowpea, and when the land is to remain without cul¬ 
tivation for a year or more melilotus, red clover, or lespedeza is the best crop that 
can be sown. If the land contains an excess of lime melilotus is to he preferred, 
hut if deficient iu lime and someAvhat barren lespedeza is the better crop. On lime 
soils that are in fair condition red clover will give excellent results as a fertilizer, 
and Avill also give two crops of hay, whieli will be of more value than that from mel¬ 
ilotus or lespedeza. 

There are about tAvo hundred species of grasses which are native to this State 
and probably one half the number can be found on every farm. Many of these are 
of great local A T alue and tlieir groAvth should be encouraged wherever they promise 
to be permanent. 

Glasses of Tennessee, part x, Lamson-Scribner (Tennessee 
Sta. Bui voi v, Wo. 2, April, 1892, pp. 29-119, figs. 75 ).— Tlie author 
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divides Ins work, which is intended to be preliminary to a more 
detailed report, with descriptions and as far as possible illustrations 
of all the grasses of the State, into four sections. Section 1 is an alpha¬ 
betical list of the native and cultivated grasses found within the State. 
There are mentioned about one hundred and fifty species and varieties, 
with figures illustrating twenty-seven of the more imi>ortant ones. 
Under each species is given a brief sketch of its habit, eharacter, and 
economic value. In addition to the botanical names there are given 
over six hundred common names, with the botanical equivalent of each. 
Section 2, by means of 45 figures, fully illustrates all the terms used 
in the technical description of grasses, and often the figures serve to 
illustrate the species they represent. The advantage of this as com¬ 
pared with the ordinary glossary will be readily seen. Section 3 gives 
in detail the characters of the Graininexe and a key for the determina¬ 
tion of the various genera. Section 4 contains a list of the works In 
whole or part devoted to grasses, which may he found at the station. 

Experiments with potatoes, 1891 (New York State Sta . Report for 
1891, pp. 180-487). —Descriptive notes and tabulated data for M3 of 
the newer varieties of potatoes, and an account of spraying experi- 
ments with Bordeaux mixture and an ammonia cal solution of copper for 
potato blight. Both fungicides were effective, but the best results 
were obtained with the Bordeaux mixture. 

Sorghum, W. P. Wheeler (New York State Sta % Report for 1891 , pp. 
208-215). —Sixteen varieties of sorghum are reported upon, 10 of which 
were grown from seed selected from individual canes in 1800, and 4 
others from seed received from the U. S. Department of Agriculture. 
Data are tabulated for these 10 varieties and for the analyses of 
the juice. In 1890 sorghum grown on land top-dressed with carbonate 
of lime averaged a higher percentage of sugar than that from land un¬ 
treated. To test this further, in 1891 2 plats, A and (J, received an 
application of crude precipitated carbonate of lime at the rate of 0,000 
pounds per acre, and two others, B and D, were left untreated. 

No differences of any eonseqneneein yield or maturity wore noticed. * * * The 

average of all the determinations from plats A and C was, spot*Hie gravity of juice 
1.0593 and cane sugar 9.80, and from plats B and 1), specific gravity 1.0592 and cane 
sugar 9.89. From these results it is quite plain that for this season at least there 
was no advantage in favor of an application of lime. 

Field and plat experiments, C. O. Flagg- and J. 1). Towak (Rhode 
Island Sta . Report for 1891 , part II , pp. 22-35). 

Synopsis .—The experiments reported were in the following lines: (1) A comparison 
of winter and spring applications of ashes to newly seeded meadows; (2) rye 
following a two-years 5 fertilizer experiment with corn; (3) fertilizer, variety, 
and cultural experiments with oats, and experiments with the Jensen hot water 
treatment for smut of oats; (4) variety tests with harley, wheat, sorghum, sugar 
heets, flax, hemp, pearl millet, Jerusalem corn, and Kansas King corn; and (5) 
fertilizer and variety tests with corn. 

Winter and spring applications of ashes to a newly seeded meadow (p. 
22)*—On one third of an acre of an old sheep pasture seeded to a mixture 



FIELD CHOPS, 


251 


of timothy and redtop in 1890, one half ton of Canada- ashes was applied 
on the snow January 6. On a parallel plat of the same dimensions an 
equal quantity of the same ashes was applied April 10, The yields of 
hay were as follows: Winter application 1,906 pounds, spring applica¬ 
tion 1,497 pounds—a gain of 409 pounds, or 27 per cent in favor of the 
winter application. 

Fye following a two-years 1 fertilizer experiment with corn (pp. 22-24).— 
The results are tabulated of growing rye on 24 plats which in experi¬ 
ments with com in 1889 and 1890 had received boneblack, muriate 
of potash, sulphate of ammonia, and seaweed, either singly or com¬ 
bined. These results indicated that the more soluble forms of fertilizer 
had been almost completely exhausted; that bone was more lasting 
than boneblack; and that a combination of nitrogen, potash, and stable 
manure was better for rye than stable manure and phosphoric acid. 

Fertilizer , cultural, and variety experiments with outs*, and the Jensen 
hot water treatment for smut of oats (pp. 24-27,30,31).—Nine plats, used 
in 1890 for experiments with Earle’s Horsefoot guano and mixed 
minerals on oats, were manured with seaweed (applied part in Septem¬ 
ber and part in the winter and spring) at the rate of about 9 cords per 
acre, and were again seeded to oats, one half in drills and the other half 
broadcast. The tabulated results show no benefit from the fertilizers 
applied in 1890 and indicate a loss from exposure of the seaweed 
applied in September. Very little difference in results was observed 
between the drilled and broadcasted plats. 

Tabulated data are given for tests of 27 varieties of oats, the majority 
of which were grown from seed donated by the Ontario Agricultural 
College. 

Two-ounce lots of 6 varieties of oats were treated before sowing for 
five minutes with water at 133°-13S° E., duplicate lots being left un¬ 
treated. “The treated oats showed a gain in yield of grain of 8.18 
bushels per acre, or 14.7 per cent; and a gain of 260 pounds of stravtf, or 
8.G per cent.” The treated plats were practically free from smut, while 
the untreated oats contained from 3 to 4 per cent of smutted heads. 

Variety tests of various field crops (pp. 27-30).—Tabulated data for 
tests of 14 varieties of oats and 10 of wheat, and brief notes on experi¬ 
ments with sorghum, sugar beets, flax, hemp, pearl millet, Jerusalem 
com, and Kansas King corn. 

Fertilizer and variety tests of earn (pp. 31-35).—Six fourth-acre plats 
of light, sanely loam were fertilized with barnyard manure, a compound 
fertilizer, and mixtures of dissolved boneblack or ground bone with 
nitrate of soda and muriate of potash. The results are given in a table. 
The yields per acre of 2 varieties of corn are also tabulated. 

Cooperative corn tests, D. O. Noitrse (Virginia St a. Bui. Ah. 16j 
May , 1892) pp, 11 ).—This is a brief report on experiments outlined by 
the late H. M. Magruder and carried out by thirteen farmers in differ¬ 
ent parts of the State. The details reported are incomplete and the 
results are inconclusive. 
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HORTICULTURE. 

A. C. True, Editor. ^ 

Methods of keeping sweet potatoes, J. F. Duggar ( South Caro¬ 
lina Sta. Bui. No. A, Jw/y, pjo. 6’).—Yotes and tabulated data on 

an experiment in keeping small quantities of sweet potatoes in barrels 
containing various packing materials. Sweet potatoes of the Carolina 
Yam variety, dug October 26-28, in dry weather, were packed in lime 
barrels October 30 and 31 and examined January 15 and 16. The 
packing materials used were sand, cotton seed, cotton hulls, damaged 
lint cotton, wheat bran, newspapers, and hay. The best results were 
obtained with dry sand and cotton hulls. u Wrapping each potato 
with paper induced rapid decay,” but a a double lining of paper next 
the barrel was fairly effective in keeping out cold and preventing rot. 
* * * In this test there was no great difference in the keeping 
qualities of large and small potatoes.” 

Analyses of fruit trees, P. Collier (New York State Sta. Report for 
1891 , pp. 162-173). —An investigation lias been commenced at the sta¬ 
tion with the following varieties of nursery stock, to determine the 
kinds and amounts of mineral ingredients removed by them from the 
soil: 3 varieties of apples, 4 of cherries, 8 of peaches, 8 of pears, 4 of 
plums, 2 of crab apples, 2 of quinces, and 1 of grapes. 

The trees were contributed for the purpose by several of the leading nurserymen 
of Geneva from their stock and were taken up early in the spring before the buds 
were well developed. The roots \\ ere as carefully cleaned of adhering earth as was 
possible, and after weighing the trees were .allowed to become air-dry, when they 
were again weighed. Each tree was then divided into roots, trunk, and branches, 
which were separately weighed, and after cutting up were placed in glass jars to 
await analysis. Each sample was burned at a low red heat and the ash weighed 
and preserved for analysis. 

The results are tabulated as far as secured and include the weight 
of parts and percentage of dry matter and ash for all of the varieties, 
and ash analyses of the branches, trunks, and roots of 3 varieties of 
apples, 4 of cherries, and 3 of pears. The calculated amounts of min¬ 
eral ingredients removed by these trees from the soil are rompared 
with those removed by different cereals. 

The average weight of green trees was 924 grams. With rows 4 feet apart and trees 
1 foot apart in the row, there would be on an acre 10,890 trees weighing 22,188 pounds 
or 11 tons. The average of the 31 trees gives 1.81 per cent of ash in the green tree, 
therefore there would be 399.3 pounds of ash removed by an average acre of nursery 
stock. 

Quantitative analyses have been made of the ash of 3 apple trees, 4 cherry trees, 
and 3 pear trees, and the average of these 10, which do not widely differ in compo¬ 
sition, shows that upon an average there is taken from the soil in 11 tons of nursery 
Stock the following mineral constituents, each having been determined, except the 
carbonic acid of the ash. 
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Pound* of mineral matter removed by 11 tom of nursery stock. 

Pounds. 


Silicic acid. 50.6 

Phosphoric acid. 21.4 

Sulphuric aci<l. 14.3 

Chlorine. 1.3 

Carbonic acid. 94.9 

Ferric oxide. 6.1 

Lime. 138.6 

Magnesia. 23.7 

Soda. 21.3 

Potash. 27.1 


Total. 390.3 


It is proposed to compare the asli analyses and to make analyses of 
tlie fruit of each variety another season. 

Experiments with small fruits and vegetables, 1891 (New York 
State St a. Report for 1891 , pp. 196-490). —A report on tests of varieties 
and experiments with fertilizers and with fungicides. 

Small fruits (pp. 158-474).—A reprint of Bulletin No. 36 (new series) 
of the station (E. S. R, vol. in, p. 313). 

Vegetables. —Descriptive notes and tabulated data for 13 varieties of 
beans, 11 of onions, 16 of peas, and 15 of tomatoes. Brief accounts are 
also given of experiments with fertilizers on beans and onions. Nitrate 
of soda "on onions produced a rank growth of tops, but did not increase 
the merchantable yield of bulbs. 

pfests of varieties of orchard fruits and grapes, 1891, Gk W. 

Churchill (New York State Sta . Report for 1891, pp. 491-198). —Brief 
accounts of experiments in progress with apples, peaches, plums, and 
apricots, and descriptive notes on 48 of the newer varieties of grapes. 

Horticultural work at Rhode Island Station, L. F. Kinney 
(Rhode Island Sta. Report for 1891,pp. 87 , 88). —A brief outliue report 
on work in horticulture at the station in 1891. 


ENTOMOLOGY. 

Wheat insects, E. W. Doran (Maryland Sta. Bui. Wo. 16 , March , 
1892, pp. 437-419 , figs. 6). —Accounts are given of the Angoumois grain 
moth ((relecMa cerealella), red grain beetle (Silvamts cassiw ), lesser 
grain beetle (Silvan us surinamensis), and black weevil (Calandm oryzce), 
with suggestions regarding remedies. Experiments by the author in 
heating grain infested with the Angoumois grain moth to temperatures 
of from 120° to 100° F. for periods of from two and one half minutes 
to two hours, gave negative results. The fumes of bisulphide of car¬ 
bon and of naphthaline were successfully used for the repression of 
this insect. In a bin of wheat middlings infested with the red grain 
beetle it w&s found that where these insects were most numerous tbe 
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temperature of the middling** was materially increased, a phenomenon 
observed in three other recorded instances referred to in this article. 

Insects injurious to the cabbage, H. E. Weed (Mississippi Sta. 
Bui. Wo. 21, June 1892, p. 16, figs. 18). —Illustrated descriptions of the 
following insects, with accounts of their natural enemies and sugges¬ 
tions as to remedies: Imported cabbage worm (Fieris rapce), Southern 
cabbage butterfly (Pieris protodice ), large cabbage butterfly (Pieris 
monmte,) cabbage plusia (Phisia brassier), zebra cabbage worm (Mam- 
extra picta), cabbage evergestis ( Evergestis rimosalis ), cabbage plutella 
(Plutella crucifer arum), cutworms, cabbage aphis (Aphis brassicm), har¬ 
lequin cabbage bug (Mnrgantia histrionica), cabbage maggot (Anthomyia 
brassicce), and many-striped flea beetle (Phyllotreta mttatu ). 

Woolly aphis of the apple, F. H. Hillman (Nevada Sta. Bui JS r o. 
17, July, 1892 , pp. 8, figs. 8). —A popular account of the woolly aphis of 
the apple (Schizoneura lanigera), and of its insect enemies, with sug¬ 
gestions regarding remedies. 

Wireworms, J. O’B. Sc obey ( Washington JSta. Bui. JS r o. 4, May, 1892, 
pp. 75-80, figs. 3). —A popular account of Melanotus co?nmunis and 
Agrotis mancus, which infested wheat fields in Garfield County, Wash¬ 
ington, in the spring of 1892. 

Apicultural division of Rhode Island Station, S. Cushman 
(Rhode Island Sta. Report for 1891, p. 94). —A brief report of the work 
of this division. 


FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor. 

Cattle-feeding, W. H. Newman (Alabama Ganebrahe Sta. Bui. Ho. 
15, July , 1892, pp. 7). 

Synopsis .—A comparison of fattening two steers and two old work oxen on cotton 
seed, cotton-seed meal, hulls, and liay. The oxen wore fed at a linuneial loss, 
but there was a profit with the steers. 

A trial is reported which was made to compare the financial results 
of fattening steers and turned-off oxen. The animals used consisted 
of two work oxen, about eighteen years old, and in poor condition, 
which were bought at 1.5 cents per pound; and two steers, about two 
and one half years old, in fair condition, bought at 2 cents per pound. 
These animals were fed in four periods of three weeks each from Feb¬ 
ruary 23 to May 17. The rations fed consisted of cotton-seed meal and 
cotton hulls, to which cotton seed and hay were added in one period. 
The amounts of food eaten and the fiuetuations in the live weight of the 
animals are tabulated. The hulls were valued at $5, the hay at $10, 
and the cotten-seed meal at $20.90 per ton, and the cotton seed at 20 
cents per bushel. The two oxen gained 202 pounds and the two steers 
476 pounds during the trial. The former were valued at If cents per 
pound and the latter at 3 cents per pound, On this basis there was a 
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loss of $8.08 in feeding the oxen and a profit of $11.36 in fattening the 
steers. No account is made of the labor in feeding or the value of the 
manure obtained. 

Investigations of the several breeds of dairy cattle, P. Col¬ 
lier (JSfeiv York State St a. Report for 1891, pp. 28-162, Jigs . 1).— 
This is a summary of an investigation with Holstein, Ayrshire, Jer¬ 
sey, American Holderness, Guernsey, and Devon breeds of cows, 
which has been in progress at the station since April, 1889. Previous 
accounts of the progress of this investigation will be found in Bulletins 
Nos. 18, 21, and 34, and the Annual Beporfc of the station for 1890 (E. S. 
B., vol. i, p. 269; n, p. 243; nr, pp. 311, 401). Over 100 pages of tab¬ 
ulated data are given, including statements of the food and food in¬ 
gredients eaten by each cow, both total amounts and amounts each 
mouth of lactation; analyses of the feeding stuffs used; yield of milk 
and of solids, fat, casein, milk sugar, and ash in each month of lacta¬ 
tion, both percentage and total amounts; the average figures for each 
breed of cows, illustrated by diagrams; cost of rations; the relation of 
yield and composition of milk to certain food constituents; yield and 
composition of morning’s and night’s milkings; results of microscopic 
examination of milk of different breeds and from fractional milkings; 
and the average composition of milk of the different breeds studied. 

The observations on the secretion milk extend through one period 
of lactation in the case of every animal, observations in the earlier part 
of the investigation having been confined to the food consumed, fiuc- 
tuations in live weight, etc. 

There were fifteen cows, four Ayrshires, two Guernseys, two Devons, 
three Jerseys, two American Holdernesses, and two Holsteins, all in 
their first period of lactation. The food of the animals consisted of 
hay, with either corn silage, roots, or green fodder (corn fodder, red 
clover, vetch ami oats, oats and peas, alfalfa, and sorghum), and various 
grain mixtures. The following remarks are based on summaries of tlie 
data given: 

A table showing the relative cost of milk and butter production in 
the case of individual cows aud of breed averages makes it evident 
that while there are some exceptional cases within breeds, “as a rule 
the Guernseys and Jerseys are noticeable for their low cost in butter 
production, while the Holstein-Friesians, Ayrshires, and Guernseys 
are characterized by their relatively low cost of milk production. The 
Devons and American Holdernesses stand more nearly midway between 
these other breeds. The dairyman needs, therefore, to select the breed 
best suited to his purpose, and also to thoroughly test the relative 
value of the individuals in his herd, of whatever breed or grade. These 
two points may be regarded as of prime importance.” 

Relation of food constituents to milk constituents (pp. 112-120),—Be- 
garding the relation between certain constituents in the food eaten and 
in the milk produced, it is shown from a summary for all the cows, in 
most cases during the entire period of lactation— 
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That 27.5 per rent of the albuminoids of the. food were utilized in milk production, 
■while in a previous experiment with five cows it was tound that the casein of the 
milk produced by them was equal to 26.5 per cent ol the albuminoids present in the 
food consumed by them. 

The excess of albumiuoids consumed o\er and above the casein tound in the milk 
was almost exactly double (198 percent) tlic amount of fat produced in the milk; 
also the crude fat (ether extracts present in the food was 17 per cent greater than 
the fat present in tire milk. 

It is obviously of very great practical importance to determine if possible the 
source of the fat present in the milk, and the data already presented are valuable as 
throwing some light upon this as yet unsettled problem. 

Dr. Foster, the eminent physiologist of Cambridge, England, in the latest edition 
of his Physiology, says, on page 785, that “the quantity of fat present in milk is 
largely and directly increased by proteid, but not increased—on the contrary dimin¬ 
ished—by fatty food ; v and he quotes approvingly that “Liebig showed that the 
butter (fat t) present in the milk of a cow was much greater than could he accounted 
for by the scanty fat present in the grass or other fodder she consumed.” 

Now wo have shown that the average of thirteen cows gave a consumption of 62.3 
pounds of albuminoids and of 26.1 pounds of mule fat, with a production in the 
milk of 19.6 pounds of fat, during the month of August; while in {September they 
consumed upon an average 78.9 pounds of albuminoids and 22,3 pounds of crude Cat, 
with a production of but 17.3 pounds of milk fat; or a decrease of 15.5 per cent in 
tbe fats consumed resulted in a decreased production of milk Cat amounting to 11.7 
per cent—results diametrically opposed at every point to the statement of l)r. Foster 
above quoted. And again, in July, the albuminoids fed were somewhat loss than in 
June (6.3 per cent), while the amount of fat in the food was 14.9 per cent less in 
July than in June; hut the decrease of albuminoids did not decrease the production 
of fat in the milk, nor did the decrease of fat in the food increase the fat in the milk, 
since in July it was within 0.5 per cent of what it was ill June. 

Aii interesting observation was made on the effect of food on the yield 
and composition of milk in the ease of cows well advanced in milk. By 
November, 1890, all but seven of tbe cows bad gone dry or were so 
nearly dry that they were withdrawn. The remaining seven were con¬ 
tinued during November and December, all being in the last stages of 
the milking period. In the month of December the amount of silage 
fed was increased 50 per cent, the hay diminished a third, and cotton¬ 
seed meal substituted for corn meal, thereby increasing the albuminoids 
in the food 7.6 per cent and the crude fat 8.4 per cent over the amounts 
fed in November. The .nutritive ratio tor the month of November was 
1:5.8 and tor December 1:5.2. The results follow: 

Summary for November and December . 



Months of 
period of 
lactation. 

Albuminoids 
in food. 

Fat in food. 

Milk yield. 

Percentage of 
fat in milk. 

Amount of 
fnl m milk. 

Nov. 

Dec. 

Nov. 

Dec. 

Nov. 

Dec. 

Nov. 

Dec. 

Nov. 

Dec. 



Lbs. 

Lbs. 

Jls. 

Ms. 

Lbs. 

Lbs. 

Per ct.. 

Per ct. 

Lbs, 

Lbs, 

Holstein ... 

17th and 18th. 

85. a 

92.9 

27 1 

2D. 8 

503.8 

5 40.3 

3 11 

2.80 

17.5 

15.1 

Ayrshire... 

30th and lltli. 

62.6 

64.4 

19.3 

20 6 

410.1 

434. 9 

2.91 

2.93 

11.9 

12.7 

Jersey. 

33th and 10th. 

52.9 

58.6 

17.1 

39.0 

153. 9 

164.3 

5.87 

6.45 

9.2 

10.6 

Jersey. 

15th and 16th. 

G6.3 

71.9 

21.3 

23.1 

340.7 

301.9 

0.10 

0.27 

21.0 

22.7 

Guernsey .. 

12th am 1 13th. 

69.1 

75,1 

22.1 

24. 1 

495.5 

538.4 

5.24 

5.21 

20.0 

28.1 

Devon. 

9th and 10th. 

02.3 

05.3 

20.1 

21.1 

311.9 

328.8 

5.33 j 

4.00 

16.6 

15.3 

Devon. 

7th and 8th. 

46.6 

49.0 

15.1 

10.1 

; 

243.2 

291.7 ; 

0.31 1 

5.51 

15.4 

16.1 
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It will be seen that the change of food in December kept up the yield 
of milk at a time when it might be expected to be falling off, and at the 
same time increased the percentage of fat in the majority of cases, so 
that in every instance except two there was an absolute increase in the 
amount of fat secreted while on the richer ration. 

Regularity of milk secretion (pp. 121-123), 

During four days two Holsteins, three Jerseys, two Ayrshires, one Guernsey, and 
one American Holclerness were milked regularly at intervals of twelve lionrs each, 
or as near that as was practicable, the exact time in each ease being recorded. There 
were slight differences in the yield per hour, hut not uniform for either animal, and 
the average results from these nine cows of live different breeds showed that the 
amount by weight of milk secreted from 5 p. m. to 5 a. in. was the same as that 
secreted from 5 a. m. to 5 p. in. during these four days of trial. 

The average amount of milk secreted per hour was 0.C96 pound dur¬ 
ing night and 0,7 pound during the day. The average composition of 
the morning's and night’s milk found in four hundred and sixty-ffve 
analyses of each was as follows: 


Percentage composition of morning's and evening's mill'. 


I 

Morning’s 

milt. 

Evening’s 

milt. 


86 25 

86.39 


13.75 

13.61 

Pat. 

4.26 

4.22 

9 35 

Sohds-not-fat.... 

9.49 


3.61 

3.55 

5.11 

Milt sugar_-.-.- 

5.14 

Ash. 

0.737 

0.719 

Nitrogen ... 

0.57 

0.561 



Source of fat in milk (pp. 121-120),—Bearing upon this question, the 
amounts of crude fat in the food eaten and of butter fat in the milk 
produced have been compiled for each of the fifteen cows on trial and 
for each month of lactation. 

The aggregate number of pounds of crude fat consumed by these animals was 
4,587.9, and the aggregate amount of milk fat produced by them was 3,793.4 pounds, 
or as 121 to 100. If we allow upon an average 17.4 per cent of the crude fat as 
impurity, it would still leave fat enough in the food to account for all recovered in 
the milk. * u v During the earlier months the production of fat in milk is con¬ 
siderably in excess of even the crude fat of the food, but very soon the amount of 
crude fat eaten and the amount produced become equal, and by a. rather steady 
increase relatively the amount of crude fat consumed becomes at later months of 
lactation largely in excess of the fat produced in the milk. 

It would appear, therefore, that wiiether or not the fat of the milk is wholly or in 
part obtained front the fat in the food, there is little if any room for doubt that 
ordinarily the food contains enough fat to ecpial that produced in the milk. 

Fractional milicing (pp. 129-139).—To observe the percentage of fat 
and the relative number and size of fat globules in milk from the first 
and last portions of milking, the first and last pints milked from an 
American Holderness cow at three different dates and tlie first and last 
7587-3 











258 


EXPERIMENT STATION RECORD. 


halves of the milkings from a Guernsey, two Ayrshire®, and another cow 
at a single milking were taken for examination, together with the mixed 
milk from the whole milking in each case. The results of these obser¬ 
vations are tabulated. The first pint milked contained only one th ird of 
a per cent of fat. while the last pint contained 0.85, and the mixed milk 
from the whole milking averaged 2.55 per cent. The same was true in 
case of the first half of the milking of five cows. u In every instance the 
first half contained only one third to one half the fat present in the last 
lialf. The average for the five cows was 4.21 per cent of fat in the 
normal milk, 2.52 per cent in the first half, and 5.89 per cent in the last 
half.” Corresponding with the higher percentage of fat, both the total 
number of globules and the number of large globules were greater in 
the last half. 

In another trial the milk of five cows was milked in successive pints, 
each pint being drawn from the four teats in approximately equal 
quantities. 

By the aid of an assistant the operation of milking was not prolonged ov<*r two or 
tliree minutes and was without any apparent annoyance to the cow. 

The successive pints were analyzed, and after the samples were taken for analysis 
the remainders were mixed thoroughly, after which a sample was also taken for 
analysis. 

The most striking points brought out in these experiments are as follows: 

(1) The steady inereaso in the number of fat globules in a definite volume of milk 
(0.0001 c. mm.), also in the average and relative size of these globules. 

(2) The increase in the number of the larger globules in the later pints of milk 
drawn, and as a result 

(3) The steady increase in the percentage of fat in the successive portions of milk. 

** ■’ * The secretion of milk, as we have already shown, is a regular and contin¬ 
uous process, the amount of milk capable of being drawn from the udder being 
exactly proportional to the length of time allowed for its secretion. It would Appear 
that the phenomena which are shown by the examination of these fractional milk¬ 
ings were due merely to what by comparison we may term “warm setting 19 within 
the udder and other milk vessels of the animal. 

Tlie inference from a single test was that “ the differences in tlie suc¬ 
cessive portions of milk drawn were almost wholly in tlie relative amount 
of fat they contained.” 

Activity of the physiological processes (p. 155).—“We have seen that 
several cows under experiment secreted night and clay an average of 
0.7 of a pound of milk each hour, or nearly 19.6 cubic inches of milk. 
As an average of over one hundred and fifty determinations with the 
milk of the fifteen animals of the six breeds, we learn that there were 
in xoooo °£ a millimeter of milk an average of one hundred and fifty-two 
fat globules, and a little calculation will show that by each of these ani¬ 
mals there were secreted each second an average of nearly 136,000,000 
globules of fat.” Further studies on the character of the milk itself 
are given on p. 268, 
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Feeding for milk and butter, E. R. Lloyd (Mississippi St a, Bui. 

Wo, 21, June , 1892, pp. 20-24). 

Synopsis. —A comparison on six lots of five cows each of timothy hay with Bermuda 
hay, and of cotton-seed meal with raw and steamed cotton seed. At the prices 
current and with the cows used Bermuda hay and steamed cotton seed were the 
cheapest food for milk and butter production. 

An experiment is reported with thirty cows, in continuation of pre¬ 
vious trials at this station with different feeding rtuff's reported in 
Bulletins Nos. 13 and 15 of the station (E. S. R. ? vol. ii, p. 362, and 
m, p. 166). The cows were divided into six lots of five each, one cow 
in each lot being a grade Holstein and the remainder grade Jerseys. 
As nearly as possible, the cows in each lot averaged the same time 
from calving*. These lots were fed during five weeks on rations con¬ 
sisting of silage, Bermuda or timothy hay, and cotton-seed meal or raw 
or steamed cotton seed, the rations for each lot remaining* unchanged 
throughout the trial. The "milk from each milking was weighed and 
tested for butter fat. From these results the amount of butter was cal¬ 
culated by a formula not given. The yields of milk, the calculated 
yields of butter, and the cost of food are summarized for each lot. The 
milk yield of the several lots previous to the experiment are not given, 
so that it becomes impossible to determine whether the differences in 
yield were due entirely to the differences in the food or to natural differ¬ 
ence in the milking capacity of the cows in the different lots. The 
author assumes the former to he true, and concludes that the best re¬ 
sults were obtained from lot 3, receiving Bermuda hay, silage, and 
steamed cotton seed. This lot gave the largest yield of milk and butter, 
producing milk at a cost of 4.9 cents per gallon and butter at 10 cents 
per pound. “Ton for ton, the two hays have practically the same milk 
and butter-producing values.” He remarks further that the butter from 
cows fed on steamed cotton seed was “much superior to that of either of 
the other lots.” 

From the work accomplished during the past three years it appears that— 

(1) Equal weights of Bermuda and of timothy hay have practically the same val¬ 
ues for the production of milk or butter. 

(2) At the prices at which they can be purchased in Mississippi, Bermuda hay will 
produce milk or butter at a much less cost than will timothy hay. 

(3) The milk and butter from cows fed on steamed cotton seed cost less than that 
from cows fed on raw cotton seed, and but little more than one half as much as that 
from cows fed on cotton-seed meal. 

(4) The bntter from steamed seed is superior in quality to that from either raw 
seed or from cotton-seecl meal. 

Influence of food upon the fat in milk, Walteu J. Quick ( Colo¬ 
rado St a. Bui. No. 20, August, 18.92, pp. 11-20). 

Synopsis. —The result of two experiments are tabulated, which were made to com¬ 
pare ground oats with wheat bran, and to compare linseed meal, corn meal* 
and wheat bran. 

Ground oats ns. wheat bran (pp. 12-16),—Four cows, two Shorthorns 
and two Jerseys, were fed for a period of ten days on a ration of 6 pounds 
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per day of ground oats and alfalfa liay ad libitum', at the end of that 
time wheat bran was substituted for oats, and the feeding continued 
ten days longer. The cattle were weighed daily and samples of milk 
were taken from each milking for testing by the Babcock method. 
The average percentage of fat in each period and the gain or loss in live 
weight are tabulated for each animal. The yield of milk is not given. 
Owing to the peculiar method of sampling there were wide discrepan¬ 
cies between the results of the Babcock test and the gravimetric anal¬ 
yses. The average composition of the milk, as shown by the Babcock 
test, was slightly higher in th e second period when bran was fed. Three 
of the cows fell off in milk yield in the second period. 

Comparison of linseed meal, corn meal, and wheat Iran (pp. 16-20).— 
In eight periods of ten days each these feeding stuffs were compared 
on six cows, feeding them in various combinations with each other and 
with alfalfa hay and oat straw. Daily tests were made of the milk, 
and the results of these, together with the yield of milk and the fluctu¬ 
ations in live weight, are tabulated for each cow without comment. 

Feeding grain to lambs, J. A. Craig ( Wisconsin Sta. Bui. JSTo. 32, 
July, 1892, pp. 3-8 and 11-15, plate 1). 

Synopsis—A- comparison of feeding grain to unweaned lambs, to ewes, and to both 
lambs and ewes, and of feeding no grain. The trial was with four lots of ten 
ewes and fourteen lambs each, and lasted for ten weeks. The best result, as 
shown by the gain in weight of the lambs, was from feeding the grain to the 
lambs, and in no instance was there any apparent benefit to the lambs from 
feeding grain to their dams. The lambs fed grain were valued at f of a cent per 
pound higher than those receiving no grain. 

The object of this trial was to compare the results on the unweaned 
lambs of feeding grain to the lambs, to the ewes, and to both ewes and 
lambs, and of feeding no grain. Four lots of ten ewes and fourteen 
lambs each, as nearly equal as possible in every respect, wore fed for 
ten weeks as follows: Lot 1, grain mixture to both lambs and ewes; 
lot 2, grain mixture to lambs alone; lot 3, grain mixture to ewes 
alone; lot 4, no grain. 

The grain mixture was the same for all the lots and for both ewes 
and lambs. During the first three weeks it consisted of one part of oil 
meal and three parts of bran, aud later of one part of crushed corn, one 
part of oil meal, and two parts of bran. The lambs receiving grain 
were given all they would eat. All of the ewes received hay of a poor 
quality at first and later good pasturage. The ewes fed grain received 
1 pound per day while on hay and one half pound while on pasturage. 
The gain in weight of the lambs and the cost of the food consumed by 
each lot, exclusive of pasturage (the same for all), was as follows: 
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train of lambs and cost of feed. 


1 Grain fed. 

Gain of 
lambs. 

Cost of 
feed.* 

Lot 1. 


Pounds. 

432 

430£ 

395& 

$8.59 
5.15 
e 05 
2.10 

Lot 2. 


Lot 3. 


Lot 4. 

No grain... 




' Exclusive of pasturage. 


Kegarding the effects of feeding grain to the lambs, it will be seen 
by comparison of lots 2 and 4 that the lambs in lot 2, receiving grain, 
gained 54f pounds more than those in lot 4, without grain, the differ¬ 
ence in cost of feed of the two lots being $3.03; “ that is, the lambs 
that were fed all the grain they would eat made a pound of gain at 
a comparative cost of 5 J cents per pound, or at the rate of $5.50 per 100 
pounds gain. This is well within the market value of lamb at this time, 
for lambs were quoted from $6 to $7 per 100 pounds in Chicago market, 
and these grain-fed lambs were of the best quality.” In the opinion of 
a local buyer the lambs fed grain were worth three fourths of a cent 
per pound more than those of lot 4, receiving no grain. This gives a dif¬ 
ference in value of $9.05 in favor of lot 2 at an increased cost of $3.05 
as compared with lot 4. 

“It is self-evident that it paid to feed the lambs all the grain they 
would eat. The lambs that have previously received grain will not 
lose in weight because of the weaniug. As a result of the grain-feeding 
they have gradually become able to feed themselves, and when the 
weaning period arrives they do not fret or require the assistance of 
their dams to keep gaining in weight.” 

In no instance was there any apparent benefit to the lambs from feed¬ 
ing grain to their dams. The lambs in lot 4, without grain, gained 10 
pounds more than those in lot 3, where grain was fed to the ewes. The 
lambs in the lot in which the ewes were fed grain did not gain as much 
as the lambs in the lot in which the ewes did not receive grain, although 
the ewes receiving grain did not lose as much flesh as those without 
grain. This difference, however, is believed to be of little practical 
value. The author’s conclusions are as follows: 

(1) It pays to feed the lambs before they are weaned all the grain they will eat 
when on good blue grass or clover pasture with their dams. This conclusion is en¬ 
dorsed by a previous trial. 

(2) When the ewes have been properly fed during the winter, so as to be in good 
condition at lambing time, it does not pay to feed them grain when on good pasture 
with the object of securing more rapid and profitable gains in the lambs. 

An illustrated description is given of a lamb creep. 

Cotton-seed meal compared with oil meal for feeding lambs, 

J. A, C&AIG- (Wisconsin Sta. Bui JS T o. 32, July, 1892,pp.9,10, and 16). 
Synopsis .—A comparison of linseed meal and cotton-seed meal for lambs about three 
months old. Two lots of five lambs each were fed cotton-seed meal and linseed 
meal, respectively, in addition to corn meal and pasturage for ten weeks. The 
lot fed linseed meal made the larger gain, abd at the prices quoted the cheaper 
gain*. 
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To compare the effect of feeding linseed meal and cotton-seed meal 
to young lambs, two lots of five lambs each, Shropshire grades of good 
quality and about three mouths old, were used. Both lots were pas¬ 
tured in the same pasture, and from July 1G to September 24, ten weeks, 
received all they would eat of the following grain mixtures: Lot 1, one 
part by weight of linseed meal and two parts of corn meal, and lot 2, 
one part of cotton-seed meal and two parts of corn meal. During the 
experiment one of the lambs in lot 2 died. The average weekly gain per 
lamb was 3.3 pounds for the lot receiving linseed meal, and 2.95 pounds 
for the lot receiving cotton-seed meal. Valuing corn meal at $14, lin¬ 
seed meal at $20, and cotton-seed meal at $25 per ton, the cost of iced 
per pound of gain in live weight was 2 cents for the linseed-meal lot 
and 3£ cents for the cotton-seed meal lot. 

The results of this trial show: 

(1) For feeding lambs, a grain mixture of oil meal and corn meal gave better 
results than a grain mixture of cotton-seed meal and corn meal. 

(2) The lambs fed the oil meal made a greater gain than those receiving the 
cotton-seed mixture. During the ten weeks’ trial the lambs fed the oil meal ration 
each made a weekly gain of 3.3 pounds, while those getting the cotton-seeil ration 
each made a weekly gain of 2.95 pounds. 

(3) The oil-meal ration was in addition cheaper; for the lambs so fed made 100 
pounds gain at a cost of $2, or 2 cents per pound, while those getting the cotton¬ 
seed ration made 100 pounds gain at a cost of $3.30, or *6} cents per pound. 

Swine-feeding, W. P. Wheeler (Neiv York State Sta. Report for 
1891 , pp. 202-207). —The experiments reported are in continuation of 
those in feeding prickly comfrey, clover, sorghum, niangel-wurzels, 
etc., to pigs, described in Bulletin 28 of the station (E. S. B., vol. n, p. 
735). The data are tabulated, with few details. 

While the results have generally favored the addition of salt to the ration when 
only a small proportion of the coarser foods was used, they have not tended always 
in the same direction when a large proportion was fed. While feeding clover, corn 
silage, sorghum, etc., better results have generally attended the ration to which salt 
has been added, but whenever mangel-wurzels have been fed the pigs having salt 
have generally made much poorer gains. This may perhaps be due to the fact that 
as a much larger amount of salt exists in mangel-wurzel than in most other foods 
the salt added is enough to make an injurious quantity. 

Poultry experiments, W. P. Wheeler ( New York State Sta. Report 
for 1891 , pp. 182-202). —This is a reprint of the articles on oyster shells, 
tallow, and salt for liens, and skim milk for growing chickens, pub¬ 
lished in bulletins Nos. 38 and 39 of the station (E. S. B., vol. m, pp. 
705, 709). 

Poultry division of Rhode Island Station, S. Cushman (Rhode 
Island Sta. Report for 1891 , pp. 89-93 , plate 1). —This article contains a 
description of the buildings and outfit of the poultry division, which 
was established the past year, and on account of visits to poultry-raising 
establishments in New Jersey, Long Island, and New England. 

Much of this season’s work has been to prepare for our principal experiment of 
next season, which will he to make a variety of first crosses for the production of 
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tlie best market roasters and capons, their value as broilers and for egg production 
being a secondary consideration. We bave procured for this purpose 12 varieties of 
pure-bred fowls and have mated them with this end in view. Besides these birds 
we have one pair and one trio of imported Embden geese, nine fine Pekin ducks, two 
Pekin drakes, and one pen of pure Light Brahma fowls. A few turkeys are soon to 
be added to the stock. 

Visitors having a special interest in this line of w T ork have heen quite numerous 
and there evidently is a wide field of usefulness for such a division. 


VETERINARY SCIENCE AND PRACTICE. 

Veterinary division of Rhode Island Station, F. E. Rice {Rhode 
Island Sta. Report for 1891 , pp. 95-97). —JBri$f mention is made of a dis¬ 
ease known as “the gaunt s,” affecting bovine animals, a disease among 
turkeys, and of experiments to be made on tuberculosis. 


DAIRYING. 

E. W. Allen, Editor . 

Studies of the milk of different breeds of cows, P. Collier 
{Heir York State Sta. Report for 1891, pp. 139-16,9, fig. 1 ). 

Synopsis .—These studies were made in connection with the investigation of Ayrshire, 
Jersey, American Holderness, Guernsey, Devon, and Holstein breeds of dairy 
cows reported above (p. 255). There were fifteen cows in all and the observations 
extended over one (the first) period of lactation in each case. The subjects receiv¬ 
ing especial attention were, composition of the milk and microscopic examina¬ 
tions of milk, effect of size of globules upon creaming, and changes in milk 
globules during lactation. 

Composition of milk (pp. 139-142).—The average daily yield of milk 
and the composition of the milk are given for each of the breeds under 
investigation as follows, the table representing an aggregate of nine 
hundred and thirty analyses: 


Average composition of milk of different breeds. 


Breed. 

Num¬ 
ber of 
analy¬ 
ses. 

Water. 

Total 

solids. 

Solhls- 

not-fat. 

Eat. 

Ca¬ 

sein. 

Millc 

sugar. 

Ash. 

Nitro¬ 

gen. 

Daily 

milk 

yield. 



Per ct. 

Per ct. 

Per ct. 

Perct. 

Perot 

Per ct. 

Per ct. 

Per ct. 

Lbs. 

Holstein-JMcsian. 

132 

87.62 

12. 39 

9.07 

3.46 

3.39 

4.84 

0.735 

0.540 

22.65 

Ayrshire. 

252 

SO. 95 

13. 06 

9.35 

3.57 

8.43 

5. 33 

0.698 

0.543 

18.40 

Jersey. 

288 

81.60 

15,40 

9.80 

5.61 

3.91 

5.15 

0.743 

0.618 

14.07 

American Holderness. 

124 

87. 37 

12.63 

9.08 

3.55 

3.89 

5.01 

, 0.698 

! 0.535 

13.40 

Guernsey.t. 

112 

85. 39 

14.00 

9.47 

5.12 

3.61 

5.11 

0.753 

0.570 

16.00 

Devon. 

72 

86.26 

18.77 ! 

9. 60 

4.15 

3.76 j 

5.07 

0.760 

0.595 

12.65 

Average. 


86.37 

13. 64 

9.40 

4.24 

3.58 

5.09 

0.731 

0.534 

16.20 


u According to the above table the ash varies least among the above 
constituents of milk, sugar next, then casein, and fat, by far in excess 
of all, varying over four times as much as casein. This fact would 
clearly demonstrate that the per cent of fat present is the most reliable 
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test by which to determine the relative value of normal milk, not only 
for butter production, but also for the manufacture of cheese.” 

Following is the average percentage composition of the total solids 
in the milk of different breeds as found in the present investigation: 


Average composition of total solids of milk. 


Breed. 

Total 

solids 

Solids- 

not-iat. 

E at. 

Casein. 

Sugar. 

! 

Ash. 

Holstein-Frieslan. 

Ayrshire. 

Jersey. 

American Holderness . 

Guernsey. 

Devon. 

Average.— 

Per cent. 
100 
100 
100 
100 
100 
100 

Per cent. 
73 2 
71.0 
03.6 
71.9 
04.9 
GD 7 

Per cent. 
28.0 
27.3 
3G.4 
28.1 
35.1 
30 1 

Per cent. 

27.4 
20 3 

25.4 
20.8 
24.7 
27.3 

Per cent. 
39 1 
40.8 
33.4 

39.7 
35.0 

30.8 

Per cent. 
5.93 
5.34 
4.82 
5. 53 
5.10 
5. 52 

100 

69.2 

30.8 

20.3 

37.5 

5.38 


As will bo seen, the casein varies from 24.7 to 27.4 or 10.9 per cent, the sugar from 
33.4 to 40.8 or 22.2 per cent, the ash from 4.82 to 5.92 or 23 per cent, and the fat from 
27.3 to 36.4 or 33.3 per cent, or very appreciably more than either of the other con¬ 
stituents of the total solids. 

It is to be remembered that these results may differ as the animals become more 
mature and can only be urged as true for the first period of lactation; hut the 
results thus far secured conclusively establish the fact that despite the great differ¬ 
ences which we find in the individuals oven of the same breed, there are marked 
differences which characterize the milk from the different breeds. 

Microscopic examinations of milk (pp. 143-155).—A large number of 
interesting data are given on tills subject. 

It comprises the results of an actual count and measurement of 44,836 globules 
from the milk of fifteen cows of the six breeds under investigation. There were in 
all four hundred and fifty-four examinations, with an average of ninety-nino globules 
measured and counted at each examination, and averaging thirty examinations for 
each cow, [The data presented confirm the observation that] as the period of lacta¬ 
tion advances the relative number of the smaller globules increases with consider¬ 
able regularity, and especially is this the case up to the twelfth month of lactation, 
after which the number of animals for comparison dropped off. In contrast to this 
the relative number of the larger globules steadily diminishes as lactation ad¬ 
vances. * * '* 

A remarkable resemblance [is noticeable] betweon themilk from the Hoi stein-Frics- 
ians and the Ayrsbires upon the one hand, and between the Jerseys and Guernseys 
upon the other, while the American Holdernesses and Devons appear to occupy a 
midway position. 

The large number of small globules and relatively small number of the larger 
globules of the Holstein-Friesians and Ayrsbires, as contrasted with the opposite 
character of the Jersey and Guernsey milks, is very remarkable. 

The proportion of the fat globules found to be over three divisions 
of the micrometer* in diameter was about 70 per cent in the Jersey 
milk, over 55 in the Guernsey milk, about 35 in tbe Devon and American 
Holderness milk, 24 in tbe Ayrshire milk, and only 11.3 in the Holstein 
milk. It was further found that the globules over three divisions in 


One division of micrometer scale titIyx inch. 
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diameter contained 02.5 per cent of the total amount of fat in the 
Jersey milk, 55.4 x>er cent in tlie Guernsey, 34.4 per cent in the Devon, 
34.9 per cent in the American Holderness, 24.1 per cent in the Ayrshire, 
and 11.3 per cent in the Holstein. The following' table shows more 
clearly the percentage of the total fat present in the different-sized 
globules in the case of different breeds of cows: 


Per cent of total fat in different-sized globules. 



Less than 

One to 

Two to 

! Three to 

, Four to 

Five to 


one di- 

two di- 

three di- 

lour di- 

! five di- 

six di- 


vision. 

visions 

visions. 

visions. 

visions. 

visions. 

Jerseys . 

0.1 

11 3 

20.1 

! 30.7 

i 23.9 

7.9 

Guernseys. 

0 1 

11.3 

33.2 

2D. 7 

i 25.7 


Devons " . 

0 1 

23. 0 

42.5 

34.4 



American Holdernesses. 

0.3 

24.7 

40 1 

27.6 

7 3 


Ayrshires. 1 

0.3 

34.0 

41.6 

17. S 

0,3 

1. 

llolstnin-FriAaiaris . _ 

! 0.3 

38.3 

50.1 i 

11.3 










Average. 

0.2 

23.8 

: 

j 3S. 0 

25,3 

10 3 

j L» 


“These characteristic differences are of prime importance in explain¬ 
ing the deportment of these milks in the operations of butter or cheese- 
making.” 

Effect of size of globules upon creaming (pp. 153-159),—It is calculated 
that in raising cream in submerged cans 18 inches deep and skimming 
after twelve hours— 

Upon an average the fat globules in the lower strata of milk must rise about H inches 
per hour, but owing to the minuteness of these globules their apparently slow prog¬ 
ress is indeed relatively very rapid, since it requires the smaller globules, represented 
as less in diameter than one division of the micrometer scale, to move each second over 
a space two hundred times greater than the diameter of the globules. 

Should we suppose a balloon 25 feet in diameter to rise with equal relative velocity, 
it would rise about 1 mile per second. * * r 

Now, since the resistance which these globules meet with in rising increases with 
the square of their diameter, while their ascensional force or buoyancy increases 
as their volumes or as the cubes of their diameters, we may readily conclude that 
the larger globules are those first to reach the surface, and that if any fail to do 
so, it- must be ihe smaller globules, which the microscope should show in the skim 
milk. ** *■ * 

On December 29,1891, an American Holderness cow, one month in milk, gave milk 
which by the Oooloy system of setting and by the Baby separator yielded skim milk 
of the following compiosition as determined by microscopic examination and the 
Babcock test of the fat. The composition of the whole milk is also given for com¬ 
parison. 

Size and number of fat globules in whole and skim milk. 



Less 
than 
ono di¬ 
vision. 

One to 
two di¬ 
visions. 

Two to 
three 
divi¬ 
sions. 

Three 
to four 
divi¬ 
sions. 

Aver- * 
age 
size. 

Aver¬ 
age size 
in 

inches. 

dum¬ 
ber in 

0 0001 
c.inm. 

Per 
cent of 
fat. 

Skim milk, Cooley system. 

IS 

12 

2 


84; 

idbrs 

40 

0.1 

Separator skim milk, Baby separa¬ 







tor..... 

28 

19 



72 


72 

0.1 

Whole milk. 

2S 

52 

11 

5 | 

116 

i 

Tjinr 

105 

2.55 
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Even if some of the globules below one division were recovered in tlie cream—a 
most unwarrantable supposition—there were recovered neatly two thirds ((34 per 
cent) of those globules between one and two divisions in diameter, and practically 
all of those larger. 

It will also be observed that while there was upon an average half as many lat 
globules in the shim milk as in an equal volume of normal milk, the skim milk con¬ 
tained only 4 per cent as much total fat as was present in the full milk. 

These results are entirely in accord with the facts set forth in the table giving the 
a j>er cent of total fats in the different-sized globules.” 

Illustrative of the difference which, the milk of different breeds may 
exhibit in rapidity of creaming, a trial is reported in which a single 
sample each of Jersey and Ayrshire milk was set 11 inches deep in 500 
c. c. cylinders at 6:45 a. m., and small portions taken for analysis from 
the bottom of the cylinder at frequent intervals without disturbing the 
milk. The results follow: 


Fat content, of Jersey and Ayrshire milk* 




Time of 
sampling. 

Jersey. 

Ayrshire. 


Source of sample. 

Amount 
of sample 

Fat. 

Amount 
of sample. 

Fat. 


8 • 00 a m_ 

e. e. 

38 

Per cent. 
2.9 

c. c. 

18 

Percent 

2.0 


11 *00 a. m... 

28 

1.5 

28 

2.8 


11 00 a. m .. 

20 

3.1 

28 

25 

2.2 

Bottom. 

10.00p.in... 
1:00 p. m... 

28 

20 

1.0 

1.7 

3.5 

Middle.. 

6.4 

27 




The contrast is quite marked, and it will be seen that the Ayrshire milk, although 
[originally] containing far less fat, was, after six and a quarter hours setting, much 
richer iu fat in its lower portion than was the Jersey milk. It will bo seen also that 
after a fifth of the milk had been withdrawn the portion taken from the middle of 
the remaining 400 e. c. was richer in fat than the original milk, in both cases. 

Changes in milk globules during lactation (pp. 160-102).—As is well 
known, with the advance of the milking period the yield of milk dimin¬ 
ishes in quantity, the fat globules diminish in size, and the number of 
globules in a given quantity of milk increases. Now, to ascertain whether 
the actual number of fat globules secreted in the milk decreases or in¬ 
creases as lactation advances, calculations are made on the basis of the 
extensive microscopic studies mentioned above. Dividing the period 
of lactation of each cow into four parts, it is shown that on an average 
for the whole herd the relative number of globules secreted was 100 in 
the first quarter, 137 in the second quarter, 149 in the third quarter, and 
189 in the fourth quarter • that is, the whole amount of milk given in 
the last quarter contained 89 per cent more fat globules than that given 
in the first quarter. 

The changes in diameter and volume of fat globules during the first 
twelve months of lactation are shown in a table and a diagram. This 
makes it evident that in the first month nearly 61 per cent of the total 
fat was in the form of globules more than three divisions of the scale 
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ill diameter,* while in the twelfth month only 41 per cent was present 
in globules of this size, 59 per cent being in smaller globules. Again, 
in the first month only about 10 per cent of the fat was in globules less 
than two divisions in diameter, while in the twelfth month over 20 per 
cent was in globules under this size. Of the total number of globules 
in the first month, less than SO per cent were under three divisions in 
diameter, and in the twelfth month fully 90 per cent. u It will be seen 
how very small a percentage of the fat is present in the globules less 
than one division in diameter, although the number of globules is pretty 
large. w 

A new method for determining the amount of butter fat in milk, 

L. Cx. Patterson [Mississippi Sta. Bui . Wo. £1, June, 1892 , pp. 17-10 ).— 
The method described is essentially the Beimling method, with slight 
modifications. The Beimling centrifuge and test bottles are used, and 
the same amount of milk (15 c. c.) is taken, but l-J c. c. of amyl alcohol 
is added instead of 3 c. c. of a mixture of amyl alcohol and hydrochloric 
acid, as used in the Beimling method. After whirling the bottles for 
one minute they are filled nearly to the top of the neck with hot water 
and again whirled for one half minute, after which the column of fat is 
read off. Other than slight changes in manipulation, the chief differ¬ 
ences between this method and the Beimling are that the hydrochloric 
acid is omitted and that the bottles are whirled twice, adding hot 
water before the second whirling. The author gives the results of forty- 
eight comparisons of the “new method” with the Beimling method. 
The results by the new method are in some cases higher and in some 
eases lower than those by the Beimling method, the difference ranging 
from 0 to 0.18 per cent of fat and averaging0.03 per cent. The princi¬ 
pal advantages which the author claims for the new method over others 
are— 

(1) A clear and sharply defined fat column, which is easily read by either day or 
lamplight. 

(2) The accuracy of the results are not vitiated by the charring of the fat column. 

(3) The contents of the bottles never foam over. 

(4) It is the most rapid method we have found, sis tests being made in duplicate 
in twenty-two minutes and one test in duplicate in four minutes. 

(5) Cheapness, each test costing only about one fifth of a cent. 

The best milk tester for the practical use of the farmer and 
dairyman, Walter J. Quick (Colorado Sta . Bui. Wo. 20, August, 1892, 
pp. 3-10, Jigs. 3 ).—The Babcock, Short, and Cochran methods are illus¬ 
trated and described, and the results are tabulated of eight compari¬ 
sons of the Babcock wfth the gravimetric method, and of fourteen com¬ 
parisons of the Babcock, Short, and Cochran methods. As a result of 
the trial, the author believes the Babcock method to be u the best milk 
tester on the market for practical use.” The I)e Laval Baby separator 
is highly spoken of. 
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Comparison of dairy breeds of cattle with reference to produc¬ 
tion of butter, L. L. Van Slyice (New York State Sta. Report for 1891, 
j op. 399-309). 

Synopsis .—A study on the milk of Jersey, Onovnsoy, Ilolsfein, Ayrshire, Devon, and 
American Iloldcniess breeds during one period of lactation (ten Months). The 
fat was recovered most completely in butter-making from the Guernsey milk, 
the Jersey closely following’. The Jerseys gave the largest amount of butler 
per 100 pounds of milk. Tlie Holstoius averaged the largest amount of milk 
per day, but the Guernseys, closely followed by the Jerseys, gave the largest 
daily yield of butter. The Guernsey cream churned quickest and the Holstein 
cream required the longest churning. The average cost of food per pound of 
butter ranged from 11.07 to 10.07 cents with the Guernseys and Jerseys and from 
22.01 to 23.03 cents with the other breeds. The profits per cow during ten 
months were largest from the Guernseys and Jerseys and smallest from the Ayr- 
shires and Devons. The Holstein and Holderness breeds were but slightly bet¬ 
ter than the two latter in this respect. 

The data here given were obtained in connection with the test of dif¬ 
ferent breeds of dairy cows mentioned above. It shows the record of 
one or more individuals of each of sis breeds for the first ten months 
of the first period of lactation. This record shows the cost of food con¬ 
sumed and of butter produced; the fat lost and recovered in butter- 
making; relations of milk, cream, and butter; daily and monthly yields 
of milk and butter; temperature and time of churning; and the rela¬ 
tive number and size of fat globules in the milk. 

Cost of food consumed and of hitter produced (pp. 302-305).—The cost 
of food is based oil the following prices per ton: 


Clover hay. $12.00 

Mixed hay. 10.00 

Silage. 8.00 

Green fodder. 2.00 

Mangel-wurzels. 3.00 

Corn meal... 20.00 

Wheat bran... 20,00 

Ground oats. 25,00 

Linseed meal (old process). 26.50 

Linseed meal (new process). 20,00 

Gluten meal. 27.00 

Wheat middlings. 20.00 

Cotton-seed meal... 29.60 


“In calculating the cost of butter production the food alone is con¬ 
sidered. The skim milk and buttermilk are worth something, but there 
is no recognized market value for these by-products, and it is consid¬ 
ered best to leave them out of consideration and to calculate the cost 
of the butter without reference to them.” 
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The average cost of food per pound of butter produced is given for 
each breed and each month of lactation, as follows: 

Cost of food consumed for each pound of butter made . 


Month of lactation. 

! Ayr¬ 
shires. 

Devons. 

Guern¬ 

seys. 

Hoi fier¬ 
inesses. 

1 Hoi- 
| stems. 

Jerseys. 

1. 

Cents, 

14.24 

Cents. 

15.00 

Cents. 

9.57 

Cents. 

«. 63 

Cents. 

Cents . 
9.96 

2. 

36.14 

17.69 

11.79 

20 00 

21.65 

14.73 

3. 

22. IS 

20.42 

15.42 

25 69 

19.55 

19.96 

4. 

23 38 

20.00 

16.59 

23.81 

26 74 

17.64 

5. 

26.77 

23.61 

15.45 

24.56 

23.87 

16.61 

6. 

24 41 

23.31 

16.94 

24.65 

21.05 

18.74 


20.84 

29 S3 

16.41 

24.93 

21.22 

18.18 

8. 

28.50 I 

23.20 

15.36 

26.00 

21.60 

18.36 

9. 

27.00 

24 08 

13.66 

25 30 

20.36 

17.85 

10. 

27.43 

25.17 

17.21 

19. S3 

33.00 

17.75 

Average. 

23.03 

22 17 

14.07 

22. 04 

22.61 

16.70 


Allowing 25 cents per pound for butter and making no allowance for 
tlie manurial value of tlie food or the value of tlxe skim milk and butter¬ 
milk, the profits for each breed during the ten months are given as fol¬ 
lows, the calculation being made to one cow in each case: 

Guernseys $27.00, Jerseys $22.15, Holsteins $5.75, Holdernesses 
$4.65, Devons $4.30, Ayrshires $3.70. 

Fat lost and recovered in butter-malting (pp. 305-310).—The loss of fat 
in butter-making is stated both in total amount per 100 pounds of milk 
and in per cent. The creaming appears to have been by some gravity 
process. Nothing is said as to the manner of churning, which was 
presumably the same for each breed. The absolute amounts of butter 
fat lost and recovered from 100 pounds of milk are calculated as follows: 


Fat lost and recovered from 100 pounds of milk . 


: 

Fat in 

Fat re- 

Fat lost in— 

Dreed. 

fresh 

milk. 

covered 
in Imtter. 

Skim 
j milk. 

Butter¬ 

milk. 

Jersey.-. 

rounds. 

1 5.68 

Pounds. 

5.00 

Pounds. 
0.37 I 

Pounds. 

0.06 

Guernsey. 

! 5.02 

4 57 

0.32 ! 

0.03 

Devon. 

! 4.46 

3.67 

0.57 i 

0.03 

Holstein. 

| 3.74 

2.79 

0.68 | 

0.12 

Holder Ji ess. 

! 3.60 

3.01 

0.44 

0,95 

Ayrshire.-. 

3.50 

2.77 

0.55 

0.09 
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The difference between the amount of fat originally in the milk and 
that contained in the butter, skim milk, and buttermilk is probably 
due to mechanical loss in handling. The relative butter-making effi¬ 
ciency of the fat in milk of different breeds, as shown by the amount of 
butter made from 1 pound of fat in the milk, was: 

Pounds. 


Guernseys. 1.07 

Jerseys. 1.04 

Holdernesses.0.98 

Devons. 0.97 

AyrsMres. 0.93 

Holsteins. 0.88 


The milk fat of the Guernseys was recovered most completely in the butter. Since 
the greatest loss of milk fat in butter-making is in creaming, where gravity processes 
of creaming are employed, the proportion of milk fat recovered in the butter follows 
more or less closely the proportion of milk fat recovered in the cream. For every 100 
pounds of milk fat recovered in the butter in the case of the Guernseys the other 
breeds recover the following amounts: 

Pounds. 


Guernseys..... 100.0 

Jerseys.-. 98.0 

Holdernesses. 91.9 

Devons. 90.4 

Ayrshires. 86.9 

Holsteins... 82. 0 


Although the Guernsey milk creamed slightly more thoroughly than 
the Jersey milk, the latter contained more fat per 100 pounds of milk 
and stood first in the actual amount of butter made from 100 pounds of 
milk. 

Relations of milk, cream , and butter (pp. 310-312). 

It required less milk to make 1 pound of butter in the case of the Jerseys than in 


the case of any other breed. * ** If 100 pounds of Jersey milk makes a certain 
amount of butter, the arrangement below indicates how much milk of each breed 
will be required to make the same amount of butter: 

Pounds. 

(1) Jerseys.-. 100.0 

(2) Guernseys. 111.3 

(3) Devons. 140,0 

(4) Holdernesses. 170.8 

(5) Ayrshires. 183.3 

(6) Holsteins. 183.9 


The cream made from the milk of the Jerseys contained most fat. In the case of 
the other breeds, the amount of fat in the milk seemed to have no definite relation to 
the amount of fat in the cream. This is a somewhat uncommon experience, it being 
generally held that by the same method of creaming the richness of the cream in fat 
will vary with the richness of the milk in fat. The Guernseys stand second in respect 
to amount of fat in milk, but their cream is least rich in fat. x * * The Holstein 
milk stands fourth in respect to the amount of its milk fat, while the cream stands 
second in richness of fat. 
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Daily and monthly yields of raffle and dairy products (pp. 312-316).— 
The average daily yield of milk and butter during the ten months is 
stated as follows; 


Average daily yield of milk and butter. 


Treed. 

Milk. 

13 utter. 


rounds. 

14.9 

Pound. 

0.89 

Guernsey. 

10.6 

0.90 


12.0 

0.51 

Holstein. 

24.3 

0.79 

Holderness. 

14. 9 

0. 52 

Ayrshire. 

18.6 

0. 61 



The Holsteins gave the largest average amount of milk daily, while the Guernseys, 
closely followed by the Jerseys, gave the largest average daily yield of hutter. * 
* A If the milk of the Holsteins did not lose so much fat in creaming, the Holsteins 
would easily make the largest amount of hutter. The question arises as to the host 
method of getting the fat of the Holsteins from the milk to the butter without such 
serious loss. This can he accomplished satisfactorily by using a centrifugal machine 
for creaming the milk. As we propose to use a centrifugal separator in connection 
with the second period of lactation, the results will be brought out in our future 
work. 

Temperature and time of churning (p. 316).—The Jersey milk was 
churned at the lowest temperature (62.3° F.) and the Devon milk at 
the highest temperature (66.6° F.). The time required for churning 
was shortest in the case of the Guernsey cream, thirty-one minutes, 
and longest in the case of the Holstein cream, ninety-one minutes. 
The time required was in the following order: Guernsey, Ayrshire, 
Devon, Jersey, Holderness, Holstein. 

Fat globules of milk (pp. 316-318).—The relative number and size of 
fat globules in milk of different breeds is briefly given. A more de¬ 
tailed account of the studies of fat globules is given above (p. 263). 

General summary of the results relating to butter production of different 
breeds (pp. 318-363).—The tables given present a summary of the more 
important average results and the records of the individual cows of 
each breed. 

The influence of advancing lactation upon the production of 
butter, L. L. Van Slyke (Few York State Sta . Report for 189 f pp. 869 - 
386 ).—Tables are given showing the effect of advancing lactation upon 
the percentage of fat in the milk and upon creamability and churnability, 
the figures given being in each case averages for breeds. These tables 
bring out the following points: 

(1) In most cases the per cent of fat in the milk is greatest during the first month 
of lactation. The Devons furnish an exception to this general statement, since the 
percent of fat was least in the first month of lactation. 

(2) In the second month of lactation the per cent of fat drops considerably in most 
cases, the diminution being greatest in the richer milks. In the milks containing 
the smaller proportions of fat, as the Ayrshires, Holdernesses, and Holsteins, the 
diminution of per cent of lat continued until the sixth or seventh month of lacta- 









272 


EXPERIMENT STATION RECORD. 


tion, while witli tlio Guernseys and Jerseys tlie diminution continued through the 
third month. In the ease of the Devons the per cent of fat increased gradually 
from the first month throughout the entire period of lactation, with some fluctua¬ 
tions. 41 * * 

(3) The general tendency exhibited is a greater loss of fat in skim milk as lactation 
advances. This is especially noticeable in case of the Ayrsliires and Devons, less 
so in case of the others. * * In the case of the Jerseys and Holdernesses, we 

can not perceive that advancing lactation had any marked influence whatever upon 
loss of fat in creaming, while the increase of loss in the case of the Guernseys was 
slight. The milk richest in fat appears on the whole to be least influenced. ' 41 ♦ 

The loss of fat in buttermilk is variable, and the variations as a rule appear to bo 
indepen dent of the influence of tbe period of lactation. * * * 

Advancing lactation tends in some cases to diminish the amount of fat recovered, 
while in other cases the influence is slight or apparently no tiling. 4 * 4 

No general statement regarding tlie influence of advancing lactation upon the 
amount of milk required to make a pound of butter can he made that will hold true 
of all the breeds. When the amount of fat in the milk increases less milk is required 
to make a pound of butter, provided the increased amount of fat is not lost in the 
skim milk and buttermilk. In the case of the Ayrsliires, the amount of milk required 
to make apound of butter gradually increases with advancing lactation. With the 
other breeds the tendency appears to be a slight fluctuation about a certain point 
or else a tendency to a slightly diminished amount of milk for making but¬ 
ter. ' v * 

With most of tlie breeds the largest milk yield was given in the second or third 
month, after which there was a gradual hut not uniform diminution; with the Ayr- 
shires the highest yield was in the fourth month, with the Guernseys in the seventh 
month. 

In regard to yield of fat in milk, most of the breeds gave the largest yield in the 
second or third months, with a gradual hut not uniform diminution afterwards. * k * 

In regard to daily yield of butter, it was highest in the second month of lactation 
with the Ayrsliires, Holdernesses, and Jerseys, after which there was a gradual dimi¬ 
nution. The daily butter yield of the Devons increased during the first four months 
and then diminished. The butter yield of the Guernseys was uniformly the same 
during the first four mouths and reached its highest in the fifth month of lactation 
and then remained about the same as during the first four months up to the tenth 
month of lactation. 

[The general tendency noticed was toward an increase in both the temperature and 
the length of time required for churning as the period of lactation advanced.] 

Influence of advancing lactation upon production of cheese, 

L. L. Van Slyke (New York State Sta. Report for 1891, pp. 387- 
389). —Tlie data here presented are all the result of calculations made 
on the basis of the experiment mentioned above. “It appears from tlie 
data that less milk is required to make cheese as the lactation period 
advances. # * * The monthly yield of cheese increased in most 
cases during the first two or three months of lactation and then gradu¬ 
ally diminished. In the case of the Guernseys the yield increased 
during the first seven months and then slowly diminished.” 

How to ascertain the butter-making efficiency of milk fat, L. 
L. Van Slyke (New York State Sta . Report for 1891 , pp. 389-391).— 
This is a popular discussion of the approximate relation between but¬ 
ter fat and butter and the difficulties of determining the butter-making 
efficiency of milk fat when the cream is raised by any of the gravity 
processes. The conclusion is reached that if methods of creaming or 
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churning are employed which do not give uniform results, or if butter 
is not uniformly salted and worked , u the amount of fat in the milk is no 
accurate guide as to the amount of butter that will he made from the 
milk.” 

Comparison of methods of creaming milk by setting and by 
centrifugal machine, L. L. Van Slyke (New York State Stct . Report 
for 1891, pp.391, 392). —During one month the milk of ten cows was 
creamed by a Baby separator run at a speed of 6,200 revolutions per 
minute, and the results were compared with those obtained with the 
same cows in the preceding month by deep setting in Cooley cans, 
using ice. The following averages from ten cows indicate the differ¬ 
ence in the results obtained by the two methods: 



Gravity 

method. 

Baby 

separator. 

Pounds of milk required to mako 1 pound of butter.] 

32.04 

23.17 
97. 9 

Percent of milk fat recovered in cream. 

78 5 

Per cent of milk fat recovered m butter... 

70.2 

93. 0 

Pounds of butter per month......... 

15.9 

20.7 



“In the case of one animal whose milk at all times has refused to 
cream by any gravity process employed, the yield of butter was in¬ 
creased from 13.9 pounds to 24.1 pounds by using the separator. The 
average gain was a little less than 5 pounds,” 

Comparison of dairy breeds of cattle with reference to produc¬ 
tion of cheese, L. L. Tan Slyke (New York State Sta. Report for 
1891 , pp. 364-369). 

Synopsis .—From the results of investigations of the milk of Jersey, Guernsey, Hol¬ 
stein, Ayrshire, Devon, and Holderness breeds of cows, reported above, an esti¬ 
mate is made of the amounts of cheese which the milk might be expected to 
yield. From the estimate it appears that for cheese production the Holsteins 
stand first, with the Guernseys closely following. The cost of food per pound 
of cheese was lowest with the Guernseys, Holsteins, and Ayrshires, in the order 
named. 

In estimating the amount of cheese which could be made from the 
milk of the different breeds under investigation, the following basis of 
calculation is assumed: 

(1) The loss of fat is made 7 per cent of the milk fat, when the milk contains on 
an average 1.2 pounds of fat, or less for 1 pound of casein and albumen, as in the 
case of the Ayrshires, Devons, Holdernesses, and Holsteins. The loss of fat'is made 8 
per cent of the milk fat when the milk contains on an average 1.4 pounds of fat for 
1 pound of casein and albumen, as in the case of the Guernseys. The loss of fat is 
made 10 per cent when the milk contains on an average 1.5 pounds or more of fat 
for 1 pound of casein and albumen, as in the case of the Jerseys. 

(2) The loss of casein and albumen is made uniformly 23 per cent of the casein 
and albumen contained in the milk. 

(3) The other constituents of the cheese, as water, salt, and other ash constituents, 
sugar, lactic acid, etc., are calculated as being pounds for the cheese made from 
100 pounds of milk. 

7587-4 
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The calculation on this basis leads to the following average results: 


Relative value of milk of different breeds for cheese-making . 



Average composition of milk. 

Milk re¬ 
quired to 
make 1 
pound of 
cheese. 

Average 
yield of 
cheeso per 
month. 

Cost of food 
per pound 
of cheese 
produced. 

Breed. 1 

Fat. 

Casein 
and albn* 
men. 

Batio of fiiti 
tocasciu 1 
and albu¬ 
men. 

Jersey. 

Percent. 
5.68 

Per cent. 
3.76 

1:1.50 

Pounds. 

8 .00 

Pounds. 
50.14 

Cents. 

7.95 

Guernsey. 

5.02 

3.00 

1:1.40 

8.40 

59 60 

6.61 

Devon. 

1.46 

3.81 

1*1.17 

8.04 

41.32 

8.20 

Holstein. 

3.74 

3.23 

1-1.10 

9.48 

78.46 

6.95 

Holderness. 

3.60 

3.10 

1.1 13 

9.72 

40.28 

7.48 

Ayrshire. 

3.50 

3.34 

1:1.05 

9. G8 

59.77 

7.24 


[Witli one exception] tlie yield of cheese by the different breeds corresponds to 
the amount of fat in the milk more closely than to the amount of casein and albu¬ 
men; that is, the fat, in the milk exercises a greater influence on the yield of cheese 
than do the other constituents of the milk. * f ' 

The Guernseys produce a pound of cheese at least food cost, and this was also 
true of the butter production of the Guernseys. The Ilolsteins and Ayrshires, which 
stood highest in the food cost of butter production, stand second and third in regard 
to the food cost of cheese production, while the reverse is true of the Jerseys and 
Devons. 

The following table represents the profits, i. e., the differences between 
the cost of food and the value of butter or cheese produced, for one 
period of lactation, allowing 25 cents per pound for batter and 10 cents 
per pound for cheese: 


Rrofits from butter and cheese for each breed . 



Profits 
from butter 
for one pe¬ 
riod of lac¬ 
tation. 

Profits 
from cheese 
for one pe¬ 
riod of lac¬ 
tation. 

Ayrshires.... 

$3.70 (0) 
4.30 (5) 
27.60 (1> 
4.65 (4) 
5.75 (») 
22.15 (2) 

$16.47(3) 
7.62 (6) 
20.20 (2) 
13.68 (4) 
20.06 (1) 

[ 11.54(5) 

Devons.. T __ 

Guerasevs., 

Holdern esses....... 

Holsteins...,.,. T 

3 erseys....... 



“From the foregoing table it appears that the Guernseys and Jer¬ 
seys are by far the most profitable for butter production as compared 
with the other breeds, while for cheese production the Holsteins stand 
first, with the Guernseys closely following.” 

Experiments in the manufacture of cheese, L. L. Van Slyke 
(JYeio YorTi State Sta. Report for 1891, pp. 220-299),—A reprint of Bulle¬ 
tin Vo. 37 of the station (E. S. R,, vol. in, p. 160), 
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STATION STATISTICS. 

Report of executive committee of New York State Station 

(1few York State Sta. Report for 1891, pp. 1-7 ).—Eemarks on the work 
of the year and the needs of the station. 

Report of treasurer of New York State Station, W. O'Hanlon 
[Few York State Sta. Report for 1890 , pp. 8-10 ).—This is for the fiscal 
year ending September 30,1891. 

Report of director of New York State Station, P. Collier 
{Few York State Sta. Report for 1891, pp. 11-181 ).—This report includes 
a list of the bulletins published during the year; acknowledgments of 
gifts to the station; compiled statistics on the average yield per acre 
of principal farm crops from 1879-89, and on the production and acre¬ 
age under cultivation in New York as compared with the New England 
and Middle States; a discussion of these statistics; program of the 
Geneva dairy school held at the station August 24 to September 4, 
1891; statistics of commercial fertilizers; and the discussion of experi¬ 
ments described under other headings. There is also a brief outlineot 
experiments with fungicides carried on at this station under direction 
of the Division of Vegetable Pathology of this Department. 

Reports of board of managers and director of the Rhode 
Island Station {Rhode Island Sta. Report for 1891 , pp. 3-21). —Gen¬ 
eral statements regarding the working force, work, equipment, and 
publications of the station. The terms are given of the arrangement 
with the State board of agriculture, under which the analyses con¬ 
nected with fertilizer inspection are made and published by the station. 
The permanent experimental plats laid out at the station are described 
and illustrated. 

Report of treasurer (Rhode Island Sta. Report for 1891,pp. 101-103). 
—A statement of receipts and expenditures of the Rhode Island Station 
for the fiscal year ending June 30,1891. 


AGRICULTURAL STATISTICS. 

Report of farmers’ institute at Pomeroy, Washington {Wash¬ 
ington Sta. Bui . Fo. 5, May, 1892, pp. 85-103 ).—This includes papers 
and discussions on the following subjects: State aid for the Agricul¬ 
tural College, by G. Lilley; Farm resources, by J. 0 ? B. Scobey; Azo- 
turia, by 0. E. Munn; Farmers 5 sons, by F. W. D. Mays; and Trees and 
tree growth, by E. B. Lake. 

Government direction of agriculture in Europe, J. E. Ray* Jr., 
{Maryland Sta. Special Bui. H., July , 1892, pp. 8 ).—A brief account of 
the methods adopted by European governments for the promotion of 
agriculture. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


The relations of soil to climate, 33. W. Hilgard ( Weather Bureau , 
Bui. Wo. 3,pp. 59). 

Synopsis.—This subject is discussed under the following heads: The processes of soil 
formation, influence of climatic conditions on the physical character and chem¬ 
ical nature of soils and on the chemical processes in soils, and the alkali lands of 
arid regions. 

This paper discusses from both a practical and theoretical standpoint 
some of the more important phenomena dependent upon the relation 
between climate and soil “and their effects upon the agricultural pecu¬ 
liarities of the chief climatic subdivisions.” While data have been 
drawn from every available source, by far the larger proportion has 
been furnished by the author’s extended studies of the soils of the 
United States. The incompleteness and inaccessibility of the data ren¬ 
der gaps and omissions unavoidable, but the author expresses the hope 
that this first attempt at a systematic exposition of the subject “may 
serve at least the purpose of enlisting in the study of this the latest 
phase of chemical geology a larger number of active workers and ob¬ 
servers, so that at least the large amount of information actually exist¬ 
ing may be gathered together and made practically useful, thus leading 
the way to a better understanding of the character, capabilities, and 
needs of the lands of the various regions and of the means of utilizing 
them to the best advantage.” 

After a brief discussion of the agencies active in the formation of 
soils, and of the classification of soils, the author proceeds to the con¬ 
sideration of the climatic factors which modify soils. Of these temper¬ 
ature is of prime importance, for— 

Within the ordinary limits of atmospheric temperatures all the chemical processes 
active in soil formation are intensified by high and retarded by low temperatures, all 
other conditions being equal. * * * 

This being true, we should expect that the soils of tropical regions should, broadly 
speaking, be more highly decomposed than those of the temperate and frigid zones. 
While this fact has not been actually verified by the direct comparative chemical 
examination of corresponding soils from the several regions, * * * yet the in¬ 
comparable luxuriance of the natural as well as the artificial vegetation in the tropics 
and the long duration of productiveness * * offer at least presumptive 

evidence of the practical correctness of this induction. In other words, the fal¬ 
lowing action, whiel^n temperate region stakes place with comparative slowness, 
necessitating the early use of fertilizers on an extensive scale, has been much more 
rapid and effective in the hot climates of the equatorial belt, thus rendering availa¬ 
ble so large a proportion of the soil’s intrinsic stores of plant food that the need of 
276 
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artificial fertilization is tliere restricted to those soils of which the parent rocks 
were exceptionally deficient m the mineral ingredients of special importance to 
plants that ordinarily form the essential material of fertilizers. 

Water is a prominent agent in tlie process of soil formation and 
rainfall in connection with soil conditions is an important factor in de¬ 
termining the quality of agricultural soils. In regions of abundant 
rainfall an obvious result is the leaching out of the soluble constitu¬ 
ents of rocks set free in the process of weathering. 

When, however, the rainfall is either in total quantity or in its distribution insuf¬ 
ficient to effect this leaching, the substances that otherwise would have passed into 
the sea are wholly or partially retained in the soil stratum, and when in sufficient 
amount may become apparent on the surface in the form of efflorescences of “ alkali" 
salts. * * - 

One of the most important modifications produced by scantiness of rainfall on soil 
formation is the great retardation of the formation of clay from feldspathic rocks 
(kaolinization) and the sediments derived therefrom. 

As a result, it is observed that the soils of the Atlantic slope are prevalently loams, 
containing considerable clay, and even in the ease of alluvial lands oftentimes very 
clayey or heavy, while the character of the soils of arid regions is predominantly 
sandy or silty, with but a small proportion of clay, unless derived, directly or indi¬ 
rectly, frpm preexisting formations of clay or clay shales. 

Not only is the proportion of clay greater in soils of humid regions 
than in those of arid regions, but its distribution is very different. 

[In the former case] the clay, becoming partially diffused in the rain water when 
a somewhat heavy fall occurs, percolates through the soil in that condition and 
tends to accumulate in the subsoil, the result being that almost without exception 
the subsoils of the humid regions are very decidedly more clayey than the corre¬ 
sponding surface soils. * * 

Not only does this clay water tend to render the subsoil more compact and heavy, 
making it less pervious to water and air, but it is assisted materially in this by the 
action which tends to leach the lime carbonate out of the surface soil into the sub¬ 
soil. The accumulated clay is thus frequently more or less cemented mto a “hard- 
pan” by lime partly in the form of carbonate and partly in that of zeolitie (hydrous 
silicate) compounds, adding to the compactness of the subsoil, and therefore to 
the usual specific difference between soil and subsoil, viz, the deficiency or absence 
of humus and the difficulty of penetration by an aeration of the roots of plants. 

On the other hand, the soils of arid regions not being subject to this 
action of water, are in most cases of uniform chemical and physical 
condition to a great depth. 

When vegetable matter decays under ground in well-drained soils the 
result is the dark soluble humus which is such a valuable addition to 
agricultural soils. When, however, decomposition is accomplished sim¬ 
ply by the action of air assisted by an elevated temperature, the organic 
material is destroyed by a process of slow combustion (eremacausis), 
leaving practically nothing but the ash constituents of the original 
material. 

It is easily seen that under the influence of hot, rainless summers the [latter] pro¬ 
cess * * * must prevail very largely, and that, exceptional circumstances apart, 
the pervious soils of the arid regions are likely to contain less humns than those of 
humid climates. Broadly speaking, actual examination amply proves this presump- 
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tion to Tbe con-cot. * Few of the characteristic upland soils of the arid re¬ 

gion contain over 0.40 per cent of true hunnis. The fruit growing a mesa ” soils oi 
south California mostly fall helow 0.25 per cent. In the humid region ol the cotton 
States 0.75 per cent is a common amount; and few even oi the pine woods soils tall 
helow 0.50 per cent. 

Turning to a consideration of the more purely chemical processes in the 
soil as affected by climatic conditions, the first subject claiming atten¬ 
tion is the leaching out of the calcium carbonate. 

Although ordinarily considered insoluble in water when in the form of marble, 
limestone; or chalk, lime carbonate is yet sufficiently soluble in the soil water— 
always more or less charged with carbonic acid—to he materially affected by the 
leaching process. While much less soluble than the salts of potassium, sodium, or 
magnesium, and also less than gypsum or lime sulphate, yet the constant tendency 
is to leach it out of the surface soil into the subsoil, and from the soils of the 
uplands into those of the lowlands. ** * * 

This being so, it follows that in arid climates, in which the rainfall is insufficient to 
leach the soil even of its very easily soluble alkali salts, the lime carbonate must of 
necessity accumulate to even a greater extent than the former. We should there¬ 
fore expect to find the soils of the region west of the one hundredth meridian in the 
United States, and generally those of arid regions everywhere, richer in lime than 
those of the humid regions, and particularly of those having abundant and frequent 
rains during a warm summer. 4 

For the purpose of studying this question the author tabulates all 
the available analyses of soils from the humid and arid portions of the 
United States, respectively, excluding such as are not strictly compara¬ 
ble, as for instance analyses of soils from calcareous areas, which are 
omitted for obvious reasons. This table includes analyses of soils from 
the humid regions of North Carolina, South Carolina, Georgia, Florida, 
Alabama, Mississippi, Arkansas, Kentucky, and Louisiana, and from 
the arid regions of California, Washington, Montana, Utah, JNew Mex¬ 
ico, Colorado, and Wyoming. The average results were as follows: 


Average composition of soils in the humid and arid regions of the United States . 
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Average composition of soils in ike humid and arid regions of the United States —ContM. 
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Considering’ in tins table first tlie ingredient under discussion above, viz, lime, a 
glance at the columns lor the two regions shows a surprising and evidently intrinsic 
and material difference, approximating in the average hy totals to the proportion of 
1 to 12, in the average by States 1 to 1U. This difference is so great that no acci¬ 
dental errors in the selection or analysis of the soils can to any material degree 
weaken the overwhelming proof of the correctness of* the inference drawn upon 
theoretical grounds, viz, that the soils of the arid regions must he richer in lime 
than those of the humid countries. “ * ' Now, if it be true that “ a limestone 

country is a rich country ” in the humid regions, and if as the tables show, the soils 
of the arid regions are all calcareous to the extent, to which that property serves its 
general purpose, then it must also he true that when the deficiency of rainfall in the 
arid regions is supplied hy irrigation, the soils of the arid regions should he excep¬ 
tionally productive as compared with those of the regions of summer rains. 

I think experience shows that this is strictly true, and that in the arid region 
“poor” soils are very much less common than in the humid climates. 

In liumid regions there is always a marked difference between upland 
and. lowland vegetation, that of the lowlands being generally such 
plants as the tulip tree or whitewood, black walnut, linden, etc., which 
dourish in limy soils, there being a marked difference in respect to the 
Xiroportion of lime in hill and valley soils in such regions. In the arid 
regions, on the contrary, the uplands and lowlands being nearly equally 
calcareous, the differences observed are entirely referable to moisture 
conditions, for as soon as the uplands are irrigated the lowland fora, 
so far as it is distinct, takes possession. 

[Returning to a study of the tables, it is found that the differences 
observed for lime hold good for magnesia, showing that climatic influ¬ 
ences have affected this element like tlie lime. 

As a natural result of leaching out of the soluble elements, we would 
expect to find the soils of humid regions rich in the more insoluble con¬ 
stituents. The tables show that the difference is pronounced, the ratio 
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being substantially 70 per cent in arid regions to 84 per cent in bumid 
regions. 

The author’s investigations have shown that a certain proportion of 
the alumina and silica in soil exists in the form of complex, easily 
decomposable silicates (zeolites). An examination of the table for sol¬ 
uble silica, which is an index of the amount of these zeolites present, 
will show that they are more abundant in soils of arid regions. 

Nor should this be a matter of surprise when we consider the agencies which are 
brought to bear upon the soils of the arid regions with so much greater intensity 
than can he the case where the solutions resulting from the weathering process are 
continually removed as fast as formed by the continuous leaching effect of atmos¬ 
pheric waters. In the soils of regions where summer rains are insigni (leant or want¬ 
ing, these solutions not only remain, but are concentrated by evaporation to a point 
that in the nature of the case can never he reached in humid climates. Prominent 
among these soluble ingredients are the silicates and carbonates of the two alkalies, 
potash and soda. The former when filtered through a soil containing the carbon¬ 
ates of lime and magnesia, will soon be transformed into complex silicates, in which 
potash takes precedence of soda, and which, existing in a very finely divided (at the 
outset in a gelatinous) condition, serve as an ever ready reservoir to catch and store 
the lingering alkalies as they arc set free from the rocks, w hether in the form of sol¬ 
uble silicates or carbonates. The latter have still another important effect: In the 
concentrated form at least they themselves are effective in decomposing silicate 
minerals refractory to milder agencies, such as calcic carbonate solutions; and thus 
the more decomposed state in which we find the soil minerals of the arid regions is 
intelligible on that ground alone. 

But it must not be forgotten that lime carbonate, though less effective than tlic 
corresponding alkali solutions, nevertheless is ^knownto produce, by long-continued 
action, chemical effects similar to those that are more quickly and energetically 
brought about by the action of caustic lime. * * * 

In the analysis of silicates we employ caustic lime for the setting free of the alka¬ 
lies and the formation of easily decomposable silicates, by igniting the mixture, 
but the carbonate will slowly produce a similar change, both in the laboratory and 
in the soils in which it is constantly present. This is strikingly seen when we con¬ 
trast the analyses of calcareous clay soils of the humid region with the corresponding 
nou-caleareous ones of the same. In the former the proportions of dissolved silica 
and alumina are almost invariably much greater than in the latter, so far as such 
comparisons are practicable without assured absolute identity of materials. 

The data show no constant difference between the proportions of iron 
and phosphoric acid in the soils of the two regions, but as regards 
manganese, the proportion is much less in arid than in humid climates. 
Yerj great differences also are brought out in the average contents of 
potash and soda. 

The process of “kaolinization,” being that by which clays axe formed out of 
feldspathic minerals and rocks, such as granite, diorite, trachyte, etc., results in 
the simultaneous formation of solutions of carbonates and silicates of potash and 
soda. These coming in contact with the corresponding compounds of lime and 
magnesia, also common products of rock decomposition, are partly taken up by the 
latter, forming complex, insoluble, hydrous silicate (zeolites). In these, however, 
potash whenever present takes precedence of soda, so that when a solution of a 
potash compound is brought in contact with a zeolite containing much soda the 
latter is partially or wholly displaced, and being soluble tends to be washed away by 
the rainfall iiito the country drainage. Hence, potash, fortunately for agriculture, 
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is tenaciously hold by soils, while soda accumulates only where the rainfall or drain¬ 
age is insufficient to effect proper leaching, and in that case manifests itself in the 
formation of what is popularly known as alkali soils, namely, those in which a nota¬ 
ble amount of soluble salts exist, and are kept in circulation by the alternation of 
rainfall and evaporation, the latter causing the salts to accumulate at the surface 
and to manifest themselves in the form of saline crusts or efflorescences. ~ + T 

Alkali lands are a characteristic feature of all regions of scanty rainfall, and are 
found on all the continents. 

It appears that in California 20 inches of rainfall is the limit beyond 
which soluble salts can not he retained in the soil in considerable 
amounts. 

[Investigations in other States] show that while the presence of alkali is de¬ 
pendent upon a certain deficiency of rainfall, yet that fact alone does not necessarily 
imply its presence to any practically important extent, the greater or less pervious¬ 
ness of tlie soil and of the substrata, as well as a certain slope of the surface, being 
effectual in counteracting the accumulation. Nevertheless, as the table of soil com¬ 
position shows, such deficiency remains potent everywhere in bringing about the 
main characteristics of the soils of the arid region, to wit, high percentages of lime, 
magnesia, and potash, and relatively of soda. 

A study of the distribution of the rains through the year [in India] seems to 
account for the inefficacy of the rains m leaching the soil of the northwest provinces 
of its surplus salts. Unlike the “Franciscan” type of climate, in which nearly all 
the rainfall is concentrated within a consecutive period of six months, during which 
the soil is constantly kept wet enough to permit of percolation downward, the rains 
of northwest India fall more or less in all months of the year save November, but 
usually in such small amounts that no percolation is brought about, save that in the 
months of July and August nearly half of the annual precipitation comes down in 
torrential form, ill calculated to produce more than a wetting of the soil to a depth 
whence capillary rise will again carry the soluble salts to the surface. w * * 

The first touch of the water dissolves the salts, and the dry soil beneath instantly 
absorbs the solution, leaving the bulk of the water to flow by uselessly. 

The composition of alkali in Europe, Asia, Africa, Australia, and 
the United States is shown in tables of analyses selected from dif¬ 
ferent sources. 

Of the accessory ingredients, those most manifestly dependent upon climatic con¬ 
ditions are the nitrates. It is well known that the process upon which their forma¬ 
tion depends is materially conditioned upon a certain high temperature (about 75° 
F.); a moderate degree of moisture, permitting the easy access of air and forbid¬ 
ding the existence of reductive fermentations; the presence of calcic or magnesia 
carbonate $ and, most of all, upon that of the “nitrifying organism,” without which 
the other conditions are powerless to act. * * * We should expect to find 
nitrates scarce or absent where large percentages of carbonate of soda are found in 
the alkaline salts, and relatively abundant when sulphate and chloride are chiefly 
present. Actual examination fully confirms this a 'priori conclusion. The occur¬ 
rence of nitrates in large proportion is confined to those regions in which white alkali 
is predominant; that is, neutral salts whose presence does not injure the activity of 
the nitrifying organism. * * * 

Aridity is peculiarly favorable to the supplying of nitrogen to plants. 

While the presence of potash is to some extent dependent upon the character of 
the country rock, being often very high where (true) granites contribute largely to 
the soils, yet its accumulation in the soils themselves seems to follow as a matter of 
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course along with and in preference to the sodium salts, tlie cause of the difference 
being its more tenacious retention by the soil. * * * There does not appear to 

be any relation between the amounts of potash present and the neutral or carbonated 
condition of the salts. 

The slight solubility of earthy phosphates of necessity relegates the abundant 
occurrence of soluble phosphates to the cases whore the salts are highly carbonated; 
it is therefore chieily in the very black alkali that wc find notable amounts of dis¬ 
solved (sodie) phosphate. 

The author discusses the theory of the formation of natural deposits 
of carbonate of soda. 

There seems to he a consensus of opinion that the carhonation of the soda is con¬ 
nected in some way with the presence of limestone or carbonate of lime, and that 
an exchange has occurred in which either common salt or Glauber’s salt have 
transferred their acidic components to lime and have become carbonates instead. 

* 14 Yet the simple explanation of the contrary reaction was given and pub¬ 

lished as early as 1826 by Schwcigger. In 1859 it was again observed by Alev. Muller, 
in a different form, but neither these chemists nor any of their readers appear to 
have perceived the important hearing of this reaction not only upon the formation 
of the natural deposits of carbonate of soda, but also upon a multitude of pro¬ 
cesses in chemical geology. 

AVithont going into details, which have been published elsewhere,'' it. may he 
broadly stated that the formation of carbonated alkalies occurs whenever the neu¬ 
tral alkaline salts (chlorides or sulphates) are placed in presence of lime or mag¬ 
nesia carbonates and carbonic acid, or of alkali “ supercarhonates ” (hydrocarbon¬ 
ates) containing even a slight excess of carbonic acid above the normal carbonate, 
the latter being the actual condition of all natural sodas. 

The reclamation of alkali lands is briefly discussed. Irrigation, un¬ 
derdrawing, and applications of gypsum are means suggested. This 
subject has already been treated in detail in an appendix to the Annual 
Eeport of the California Station for 1800 (E. S. B., vol. IV, p. 120). 

Crop report (Division of Statistics , Special Report , July, 1892 , pp. 
275-296). —This includes the following articles: European crop report 
for July, notes on foreign agriculture, Indian cotton crop for 1892, sus¬ 
pension of duties on corn imported into Mexico, removal of restrictions 
upon Russian grain exports, exports of corn, and transportation rates. 

Crop report (Division of Statistics , Report No. 98 , n. serAnyust, 
1892, pp. 299-327). —This includes the following articles: Primary prices 
of farm products; foreign trade in agricultural products, 1892; Euro¬ 
pean crop report for August; notes on foreign agriculture; and trans¬ 
portation rates. 

From the preliminary returns of the Bureau of Statistics of the Treasury Depart¬ 
ment, it appears that the foreign trade of the United States during the year ended 
June 30,1892, aggregated $1,857,679,603, exceeding the largest trade of any previous 
year by more than $128,000,000. The trade of the year was made up of imports 
$827,401,573, and of exports $1,030,278,030. The exports were subdivided into do¬ 
mestic produce $1,015,732,011, and foreign exports $14,546,019. For the first time 
in the history of the foreign trade our exports of domestic produce amounted to more 
than $1,000,000,000. The balance of trade in favor of the United States was 
$202,876,457, against $39,564,614 last year, and an adverse balance of $2,730,277 in 1889, 

* Proceedings of the American Association for the Promotion of Agricultural 
Science 1888 and 1890. 
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and $28,002 ; 607 in 1888. In but three years in our history has the balance in our 
favor been so large. The increase in trade over the figures of the previous year was 
entirely in our exports, as the imports showed a slight falling off from the record of 
1891. 

Grouping the items of our domestic exports according to their origin, it appears 
that farm products furnished 78.1 per cent of the total trade, in value aggregating 
$793,717,679. Tins exceeds by more than $150,000,000 the value of our shipments of 
agricultural products in any single previous year 3nd surpasses the record of 1889 
by more than $260,000,000. It is actually greater by $63,000,000 than our total ex¬ 
ports of all forms of production m 1889, and is greater than our total foreign trade, im¬ 
ports and exports combined, prior to 1870. The export trade in farm products has 
been segregated from the full trade returns of the past two years and is presented in 
full below. Separating the total trade in farm products into that made up of ani¬ 
mals and their products, bread and breadstuff's, cotton and cotton-seed oil, and mis¬ 
cellaneous products, it appears that the exports under each head during the last 
four years have been— 
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The total import trade of 1892 aggregated $<827,401,573. Segregating those articles 
vluch may properly be classed as agueultural, it appears that 51.G per cent of our 
importation was made up of agricultural products, the aggregate being $4:27,933,311. 
This is an increase of $18,000,000 over similar imports in 1891 and of $53,000,000 over 
1890. An examination shows the gratifying fact that this increase is almost entirely 
confined to such j>roducts as in no way compete with our own production. Exclud¬ 
ing sugar and molasses, which under the present customs law occupy a somewhat 
peculiar position, it appears that in 1889 54 per cent of our agricultural imports 
could be properly classified as coming into competition with our own products, while 
in 1892 a similar division shows but 44 per cent competing. 

Condition of growing crops (Division of Statistics, Deport, August, 
1892, pp. 10). —The crops included in this report are corn, spiring wheat, 
rye, barley, buckwheat; oats, potatoes, cotton, grasses, sugar cane, sor¬ 
ghum, and fruits. 

Insect Life (Division of Entomology, vol. IT, Nos. 11 and 12, Au¬ 
gust, 1892, pp. 353-141, figs . 21). —This double number, which concludes 
Volume IV, contains the following articles: 

Some interrelations of plants and insects, G. Y. Riley (pip. 358-378).— 
A paper discussing certain phases of plant fertilization by insects. A 
full description is given, with illustrations, of the Yuccas, tlie only 
plants depending for pollination upon a single species of insect; of the 
act* of pollination and oviposition by this insect—the Promiba yucea- 
sella, Riley; and of the bogus yucca moth, the Produxus deeipiens. 
The article concludes with generalizations on fortuitous variations and 
transmissions of characters through heredity. 
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A new Icerya parasite, L. 0. Howard (pp. 378, 379).—Note on a new 
species of Chalcid fly reared from the rose Icerya (Icerya roscc). Char¬ 
acters of the genus are given and the species is described as Gerehysius 
iceryce. 

The West Indian rufous scale, T. D. A. Cockerell (pp. 380-382).—Notes 
on Aspidiotus artieulatus , including a list of its food plants, an account 
of its habits and habitat, and a consideration of remedies. This scale 
insect has been found to infest orange, fig, olive, rose, eocoanut, and 
various other plants of the West Indies, and there is danger of its 
introduction into the United States. 

Life history of Galothysanis amaturaria, Walk., a geometrid moth, A. 
8 . Packard (pp. 382-384).—An illustrated account of the life history and 
descriptions of the earlier stages of Galothysanis amaturaria . 

Steps toicards a revision of Chambers's index, with notes and description 
of new species, Lord Walsingliam (pp. 384, 385).—Notes on Heliodines 
bella and H. extraneella, and descriptions of the new species, H . tri- 
punctella , H. sexpunctella , and H. unipunctella . 

Sugar cane insects in Neic South Wales, A . Koebele (pp. 385-389).— 
An account of three kinds of insect enemies to the sugar cane in Aus¬ 
tralia, viz, a Noetuid larva, Scarabieid lame, and a wireworm or the 
larva of Diabrotiea. 

Notes on Lachnosterna, G. H. Perkins (pp. 3S9-392).—An account 
of a series of observations on several species of u white grubs,” the 
larvae of the Coleopterous genus Lachnosterna . These species con¬ 
sidered are L . dubia, L. fusca, L. grandis, L. arcuata , I. insperata, and 
L . rugosa . 

The first larval stage of the pea weevil (p. 392).—xA short editorial note 
on the post-embryonic larva of Bruchuspisi 

Extracts from correspondence (393-399),—Under this general title let¬ 
ters are published on subjects of economic and popular interest. Among 
other subjects the following are treated: A Chaleid fiy as a household 
pest; figs grown without caprideation; blister beetles in Texas; the 
twelve-spotted asparagus beetle; a wood borer mistaken for a household 
pest; a new fruit pest, Syneta albida; the East Indian sugar cane borer; 
the horn fly in the South; grasshopper depredations in Ohio in 1891; 
tin-can remedy and paper -wrappers for cutworms. 

Notes from correspondence (399-401).—Of the notes under this heading* 
the following are worthy of mention: A new peach pest—an unde¬ 
scribed scale-insect; myriopods injuring lettuce; quarantine decision in 
California—-the quarantine officers had directed that00,000 scale-infested 
orange trees be destroyed and legal proceedings were commenced by 
the owners, but the court ruled that they be all destroyed; importation 
of scale insect parasites; hop aphis remedies; note demonstrating the 
superiority of the kerosene emulsion to the quassia wash; Oniscus\mw 
bugs) damaging plants; clover leaf weevil in Connecticut; cutworms 
and wireworms damaging onions and celery; asparagus beetle in New 
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Hampshire, an extreme northern, locality; and a new peach pest, Ana- 
metis grisea , a species of snont beetle. 

General notes (pp. 402-411).—Among these were notes on the fol¬ 
lowing subjects: The sugar cane pin borer, damage to boots and shoes 
by Sitodrepa panieea , feather felting, damage to carnations by the 
variegated cutworm, a larch enemy (Goleopliora laricella), Hessian fly 
in New Zealand, increase of the wheat-straw worm, great damage by 
buffalo gnats, the hop louse in Oregon, and parasites of domestic ani¬ 
mals. 

Flax culture for fiber, 0. B. Dodge ( Office of Flier Investigations, 
Report So. 4, pp. 93, plates 2, figs. 12). —This includes an account of field 
experiments with flax in 1891 at experiment stations and elsewhere in 
the United States; articles on flax culture in the Northwest, by E. 
Bosse; in Ireland and Belgium, byH. Wallace; in Austria-Hungary, 
by J. B. Hawes; and in Bussia; and the statistics of flax culture in the 
United States, from Census Bulletin No. 177. The experiments in 1891 
indicate that flax may be successfully grown for fiber in many locali¬ 
ties in the United States. Especially favorable results were obtained 
in California and Oregon. 
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Determination of total nitrogen, Htjguet (Jour. Pharm. et Glim 
27(1892), No. 2,pp, 54-56 ).—For determining nitrogen in compounds, 
especially of the pyridin and quinolin series, the author has adopted 
the following method: Put 10 grams of bisulphate of potash and 5 c. c. 
of sulphuric acid into a 150 c. c. flask, place the flask on a wire gauze 
in a very inclined position, and heat. When the mixture is boiling 
quietly the solution containing the compound in which nitrogen is to 
be determined is added very slowly, drop by drop. After all of the 
solution has been added it requires only a few minutes to obtain a 
clear solution. An excess of soda is then added and the ammonia dis¬ 
tilled into a standard solution of sulphuric acid. The results obtained 
in a limited number of tests were very satisfactory. Determinations 
of nitrogen in a solution of acid sulphate of quinine gave the following 
results in two cases: Nitrogen found, 0.0406 and 0.0126 gram; calcu¬ 
lated, 0.04088 and 0.01280 gram. —w. H. B. 

Determination of nitrogen in nitrates, nitric ethers, and nitro¬ 
gen derivatives by the Kjeldahl method, L. Chenel (Bui Soc . 
Glim, de Paris, 7-8 (1892), No. 11,pp. 321-327 ).—The reactions which 
take place in the Jodlbauer modification of the Kjeldahl method are thus 
explained: When the nitrate is dissolved in the add mixture the E0 2 
group combines with the phenol to form mononitrophenol, which is re¬ 
duced by the zinc to an amide derivative, alid during the combustion 
the nitrogen of this amidophenol is transformed to ammonia. 

It is essential in this process that only the mononitrophenol should be 
formed, since tests showed that while 0.5 gram of mononitrophenol dis¬ 
solved in 30 c. c. of pure sulphuric acid, reduced by powdered zinc, and 
heated with 0.7 gram of mercury, yielded practically the theoretical 
amount of nitrogen (10.03 per cent); trinitroplienol treated in the same 
manner yielded only 16.23 to 16.46 per cent, the theoretical amount 
being 18.34 per cent. 

Nitrates, ammonia compounds, nitric ethers, and nitrogen deriva¬ 
tives and amide compounds of the aromatic series dissolved readily in 
the acid mixture* and yielded practically the theoretical amount of 

“ Prepared as follows: Dissolve 140 grams of phenic acid (39°-40°) in 2 liters of 
sulphuric acid in the cold, and 54 grams of phosphoric anhydride in 2 liters of sul¬ 
phuric acid, and mix the two solutions. 
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nitrogen, as tlie following results, obtained with carefully purified com¬ 
pounds, show: 

Determinations of nitrogen foj the Jodlbauor modification of the Kjeldahl method . 


Substance. 


{Per cent of nitrogen. 


Theoret¬ 

ical. 


i 

Pound, j 


___!_ 

Nitrate of potash. 

Nitrate of ammonia. 

Nitrate of barium. 

Nitrate of methybmiine. 1 

Nitroglycerin.! 

Binitrobenzine. I 

Paranitrophenol. < 

Picric acid. i 

| 

Picrate of ammonia.' 

Picramic acid.j 

Picramate of ammonia. i 

Binitroorthocresol . j 

Trinitrometacresol. ' 


13.86 

35 00 

10 72 

29.79 
18.50 
16.67 
10.07 

18.34 

22.76 
21.10 
25.90 
14.14 
17.27 


13.91 
13.82 
13.73 
13.90 
(35.31 
l 34.90 
(34.96 

< 10.67 
\ 10.62 
C 29.65 
) 29.08 

18.45 
<16,76 
1 16.57 
10.03 
( 18.42 

< 18.17 
as. 43 , 
$ 22.63 

l 22.67 
< 21.00 ! 
> 20 . 69 ; 

< 25.45 l 
\ 25.75 
<14 10 
\ 13.93 

< 17.37 
>17.27 


Greatest 

error. 


Average 

error. 


rlr 




faff 

id 


J ,1 


aV 

rh 

ol ft- 


It was found that the method was not accurate when applied to 
nitrogen derivatives of naphthalines, but that by first reducing the 
nitronaplithalines to naphthylamines exact results could be obtained. 
This may be accomplished as follows: To 2 grams of phosphorus dis¬ 
solved in 15 to 20 c. e. of bisulphide of carbon in a 250 c. c. flask add 
slowly 12 grams of iodine. Heat the flask with agitation on a boiling 
water bath. The iodide of phosphorus is deposited as a coating on the 
sides of the flask, which is heated four or five minutes longer to expel 
the last trace of bisulphide of carbon. On cooling and under the action 
of moist air the iodide may be detached and broken into small frag¬ 
ments by shaking the flask. Weigh out 5 to G decigrams of the sub¬ 
stance to be tested on a long narrow scoop and introduce it into the 
flask, being careful to prevent particles from adhering to the neck. 
Add 8 c. c. of water and shake the flask to insure thorough mixing. 
The reaction commences almost immediately and in a few minutes is 
finished. The flask now contains a solution of acid iodohydrate of 
naphthylamine, and it only remains to cool the flask and keep it so 
while 25 c. c. of 66° sulphuric acid is slowly added and 0.7 gram of mer¬ 
cury is measured into it from a capillary pipette. The operation then 
proceeds as usual. As shown below, the nitrogen derivatives of the 
aromatic series, as well as the nitronaplithalines, are equally suscept¬ 
ible of exact analysis by this method. 
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Determination of nitrogen in compounds of the aromatic series . 


Binitrobenzine. 

Picric acid. 

Picrate oi. ammonia... 

Picramic acid. 

Picramate of ammonia 
Binitroorthocresol ... 

Trinitrometacresol... 


Per cent of nitrogen. | 

Greatest 

error. 

Theoret¬ 

ical. 

Pound. 

10.67 

18.34 

22.7G 

21.10 

25.90 

14.14 

17.28 

(16.70 
\ in. 52 
{28.26 
} 18 18 
< 22.86 
\ 22.63 
f 20.90 
) 21.03 
25 60 
( 14.12 
( 14.02 
{ 17.05 
\ 17.26 

| xls 
| if? 

jib 

jxhr 

}* 


Average 

error. 


ls'S 

165 

into 

rib 

is 

2uff 

ihs 


Determination of nitrogen in nitronaphthalines. 



iPer cent of nitrogen 
(average). 

Greatest 

error. 

Average 

error. 

Number 
of deter- 


Schlos- 
ingto com¬ 
bustion 
method. 

Modified 

JocUbaner 

method. 

ruinations 
by modi¬ 
fied 

method. 

A. 

17.36 

17.19 

ip 

roty 

5TK 

T }° 

Tiff 

Tffff 

dto 

7 

B . 

15.08 

15.16 

5 

c. 

16.40 

16.17 

2 

D . 

1G. 96 

16.77 


2 

E . 

15 84 

15.80 


2 


1G 08 

16.14 


1 

G . 

15.82 

15.44 



1 





Tlxe results show that the Kjeldahl method with its modifications is 
as widely applicable as the Dumas method. It is, besides, convenient 
and rapid. 

Comparative tests of saturating the acid completely with sodium 
hydrate at one operation, and of nearly neutralizing the acid, cooling 
the fiask, and attaching it to the distilling* apparatus immediately after 
completing the neutralization, gave identical results. — w. n. b. 

A new method of organic analysis, Bekthelot {Bid. Soc . Ghim. 
de Paris, 7-8 {1892), 13, p. 430 ).—The author explains that the 

method of combustion in a calorimetric bomb, which has already been 
described in Comptes rendus, 114, p. 317 (E. S. E., vol. in, p. 818), is also 
applicable to the determination of chlorine. For this purpose a solution 
of arsenious acid is placed in the bomb in advance of the operation, 
and in case of substances very rich in chlorides a sufficient quantity of 
camphor is added.— w. H. B. 

The application of the centrifuge in analytical and microscopi¬ 
cal work, second paper,* W. Thorneb ( Ghem . Ztg., 1892, pp. 1101- 
1104 ).—The author makes use of the centrifuge in the determination 
of the far in milk and dairy products, the cream content of milk, and 
the water content of butter and other fats; in the analysis of butter, 


*An abstract of the first paper was given in E. S. B. ; vol. m, p. 4.88. 
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margarin, etc.; in the examination of flour, of milk for tuberculosis bacilli, 
and of water; and in tbe volumetric determinations of precipitates, etc. 
In these operations lie uses tubes of several different forms, but which 
in general are of two classes, viz, those with a narrow graduated neck 
at the bottom and those with the graduated neck at the top of the tube, 
the shape of the tube depending upon the material to be tested. The 
tubes are suspended in a frame within the ease of the centrifuge, hang¬ 
ing in a vertical position when at rest and assuming a nearly horizontal 
position when in motion. Some of the smaller tubes are placed within 
a second tube to prevent breaking when they are whirled. 

Determination of fat in milk and dairy products .—For the determina¬ 
tion of fat in milk 10 e. c. of milk are mixed in the tube with 1,5 c. c. of 
alcoholic potash solution containing 160 grains of potassium hydrate 
per liter, or with 1 c. c. of an aqueous potash solution containing 500 
grams of potassium hydrate per liter. The tube is then closed with a 
rubber stopper carrying a small tube which is closed by a rubber tube 
and pinehcock, and is then heated in a boiling water or steam bath for 
two or three minutes. The tube is closed during heating to prevent loss 
of material from frothing. The tube is then shaken, about 1 c. o. of 
glacial acetic acid is added, again shaken, and acetic acid then added 
until the mixture reaches the zero point in the tube. The tube is then 
closed as before, heated in a water bath for a few minutes, and then 
whirled in the centrifuge for two minutes at a rapidity of 2,000 to 3,000 
revolutions a minute. Following this the tube is heated for about five 
minutes in a boiling water bath aud the fat read off: while hot* Eight 
determinations are easily made in twenty minutes, and the results are 
said to be very satisfactory. 

Determination of the cream content of milk .—This is done by filling 
the tube to the zero mark with milk and whirling the centrifuge for 
from ten to fifteen minutes, after which the volume of cream is read off; 
or, better, by diluting the milk oue half with water and then whirling 
for ten minutes. 

The method of analysis of butter was described in the first article, 
as well as that of the examination of flour. 

Examination of tea ter .—In the examination of water tor disease germs, 
100 c. o. are whirled for ten minutes. In order to aid the precipitation 
of the bacilli, very One sterilized clay is added to the water. The super¬ 
natant liquid is siphoned off: from the sediment, 30 to 50 c. c. of distilled 
water added, again whirled, and the water siphoned off. From the 
sediment, which should contain all of the bacteria originally in the 
water, plate cultures are made. 

Volume of precipitates .—The volume of precipitates is determined by 
making the precipitation in the centrifuge tube, whirling for several 
minutes, and then reading off from the graduated scale on the narrow 
part of the tube. By just what determinations this could be made use 
of is not plain. 
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A description of tlie author’s method of examining milk for tuber¬ 
culosis germs was given in vol. rv, p. 214 of the Eecord.— E. w. A. 

On the passage of dissolved substances through mineral filters 
and capillary tubes, 0. Ckarbie ( Gompt. rend., 115 {1892),$]). 57-60, 
figs. 2). —Former work by the author has established the following 
facts: (1) On filtering an albuminous urine through porcelain the urea 
passed through more readily than the albumin; (2) when blood freed 
from fibrin was filtered under the same conditions there was obtained 
first a liquid very poor in albumin and free from haemoglobin and 
finally one quite rich in hemoglobin; (3) when a solution containing 
urea and uric acid was filtered both substances passed through with 
equal rapidity. 

In the first experiment therefore it was observed that of two sub¬ 
stances, one of small and the other of large molecular volume, the sub¬ 
stance of large molecular volume filtered more slowly. In the second 
experiment, of two substances, both of large molecular volume, the one 
of larger volume passed through more slowly. In the third case with 
two substances, both of which were of small molecular volume, no 
appreciable difference in rapidity of filtration was observed. 

Tlie author has carried his investigations further, substituting a very 
fine capillary tube for the filter of porous earthenware. The results 
obtained with solutions of albumin of different strengths in capillary 
tubes of different diameters confirm those stated above. The apparatus 
used is illustrated.—w. h. b. 

The nourishing of green parts of plants with formic aldehyde, 

T. Bokorny (Landw. Jahrb ., 21 (1892), pp. 445-466). —The synthesis of 
the carbohydrates in plants has been an object of much study and 
speculation. It has been experimentally demonstrated that they are 
formed under the influence of light and chlorophyll bodies from car¬ 
bonic acid and water by a union of the two, as a result of which free 
oxygen is given off. Further than this little has been known with cer¬ 
tainty. The formula usually given for the reaction is familiar. It 
supposes that— 

6 CO*-f5 H 2 0=C 6 HmOs+12 O; 

6 COi+6 H 2 0=C 6 Hi> 0 6 +12 0, etc. 

Baeyer, a German chemist, suggested the theory that the carbonic 
acid and water first united to form formic aldehyde, 0 L1 2 0, and that 
from this substance the different carbohydrates were formed by con¬ 
densation. But the hypothesis has lacked experimental proof, for 
although aldehyde-like substances were believed to be found in the 
leaves of plants, and sugars have been synthetically prepared in the 
laboratory from formic aldehyde, no starch has been formed when leaves 
were placed in solutions of formic aldehyde and kept under exclusion 
of carbonic acid. Where plants have been grown in carbonic-acid-free 
. air in nutritive solutions containing various kinds of sugar, glycerin, 
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methyl alcohol, etc., starch has been formed. This has strengthened 
the belief that plants might be nourished with organic bodies. 

As all previous experiments in which formic aldehyde solutions were 
used directly had resulted in failure, the author employed formic-alde- 
hyde-sodium-sulphite, a material which low lieat or the action of plants 
readily decomposes into formic aldehyde and acid sulphite of soda. But 
as the latter decomposition product is injurious to plants it was neces¬ 
sary to add sodium phosphate to correct this. Further than, these 
substances the nutritive solution contained mineral ingredients in the 
form of calcium nitrate, potassium chloride, magnesium sulphate, mono- 
potassium phosphate, and iron chloride (trace). 

The plants used were algae, varieties of Spirogyra and Zygnemci. The 
assimilation of carbonic acid from the air was prevented by the total 
exclusion of carbonic acid in some cases, and in others by using a nutri¬ 
tive solution free from potassium, since NTobbe has shown this element 
to be essential to assimilation. In order to trace the formation of or¬ 
ganic matter in the plants they were in some trials rendered starch- 
free by monosodium phosphate $ in others the increase in weight of the 
dry matter of the plant was noticed. 

The plants were placed in nutritive solutions both with and without 
the formic-aldehyde-sodium-sul] >hite. There was an extensive formation 
of starch in the case of both algae wherever the formic-aldehyde-sodium- 
sulphite was used. This was evident both from the microscopic tests 
for starch and the increased weight of the plants. It was found further 
that the amount of formic-acid salt in the nutritive solutions diminished 
noticeably as the plants grew. The experiments were so thoroughly 
controlled in every particular that it seemed evident from the results 
that formic aldehyde had been used by the plants to form starch. 

The following resume is by the author: Green ]>laiit cells can utilize 
formic-aldehyde-sodiuni-sulphite in the formation of starch, decompos¬ 
ing this salt aud condensing the formic aldehyde set free. In this syn¬ 
thesis light plays an important part, the formation of starch being 
greater or less according as the light is more or less intense. In a 
good light and under total exclusion of carbonic acid, starch is formed 
very rapidly in plants wdiich have been rendered starch free, and the 
starch may be stored up in considerable amounts. The plants also 
increase in weight of dry matter. The reducing power of the nutritive 
solution containing formic-aldehyde-sodium-sulphifce, as shown by potas¬ 
sium permanganate, decreased rapidly when Spirogyra was grown in it, 
indicating that the salt was being used by the plant. 

This experimental evidence of the formation of starch in the plant 
from formic aldehyde lends to the Baeyer hypothesis a degree of 
probability never enjoyed before. Although only a part of the process 
can be followed, and no formic aldehyde can be detected in the green 
plant cells as proof that the assimilated carbonic acid is tost changed 
to formic aldehyde, it is believed that this need not detract from the 
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plausibility of tliis theory. Formic aldehyde being exceedingly active 
does not remain as such in the cell, but is converted at once into more 
complicated compounds, and does not collect insufficiently large amounts 
to be recognizable. The collection of minute quantities of free formic 
aldehyde would be dangerous to the plant, since, as previously shown 
by the author, it is very poisonous to plants.— E. w. A. 

Chemical composition of peptones, P. Schutzenberger (Comp. 
rend n 115 (1892)) No, 4 , pp, 208-213 )'—Fibrin of horses’ blood, well 
washed and pressed, was treated while still moist in portions of 350 
grams, corresponding to 75.5 grams of dry fibrin, with 2.5 liters of 
distilled water at 40° C. containing 12 c. c. of pure concentrated hydro¬ 
chloric acid. The product swelled up immediately and became trans¬ 
parent and gelatinous; 7.5 grams of 100 per cent pepsin extract dis¬ 
solved in 50 c. c. of lukewarm water was then added. In less than one 
minute the swelled and gelatinous mass was completely liquified. The 
whole was then poured into a fiask. Ten c. c. of 20 per cent prussic 
acid was added to prevent microbic changes, and the solution was 
maintained at a temperature of 40° C. for five hours. In this manner 
there was obtained a limpid liquid almost colorless, at the bottom of 
which was a light, fioeculent, brownish deposit. The weight of this 
floccular residue, which contained the fat, a little liematin, and prob¬ 
ably tlxe nuclein, represented 4 to 4.7 per cent of the dry fibrin used. 
The solution exhibited the characteristic reactions of peptones pre¬ 
pared from albuminoids. The hydrochloric acid added at the begin¬ 
ning of the operation was removed by a strictly equivalent amount of 
oxide of silver. The chloride of silver was separated out by heating 
in a water bath and the clear solution was filtered. The filtrate was 
neutral to reagent paper. It was evaporated in a water bath to a sir- 
upy consistence and afterwards evaporated to dryness in a vacuum. 
The friable mass thus obtained was pulverized and left for a few days 
in the dessieator and then weighed. The brownish powder resulting 
is designated fibrin-peptone. This fibrin-peptone tlioi'ouglily dried in 
a vacuum showed the following composition (deducting the ash), which, 
as will be seen, approaches closely that of the amphopeptone of Kiihne 
and Chittenden: 



.Fibrin-pop- 

Ampho- 

! 

; 

tone. 

peptone. 

i 

[ Per cent.\ 

Per cent. 

Carbon. 

40.18 

48 .75 

Hydrogen...! 

I 7.09 

7 .21 

Hitrogen... 

16.33 

16.26 

Oxygen. 1 

Sulphur. 1 

j 27. 40 

f 27.01 

} 0,77 


The fibrin-peptone was heated at between 150° and! 80° C. for sixhours 
with three times its weight of barium hydrate. The products of the 
reaction were as follows: Ammoniacal nitrogen 4.1 percent, carbonic 
acid 5,94 per cent, acetic acid 3.1C per cent, and fixed residue 87.82 
per cent. 








FOREIGN INVESTIGATIONS. 


293 


The sum of the products found is practically equal to the original 
weight of fibrin-peptone, 99,35 per cent. These results seem to indi¬ 
cate that no water is fixed during the decomposition of the fibrin- 
peptone under the influence of baryta. The elementary analysis of 
the fixed residue from the baryta, deducting ash, was as follows: 


Per cent. 



Found. 

Calculated. 

! 

47.52 

47.35 

Hvdro^eit... ..... 

7.(31 

7.47 

Ifitro^on.. . . . ......* 

12.93 

12.93 

Oxvo'ftn .. .. .. 

31.94 

32.25 

VAJf gWU ....... 




The fixed residue obtained with baryta is a mixture of variously con¬ 
stituted amides, largely crystallizable, and of the same nature as those 
obtained from fibrin 'directly by the action of baryta. This confirms 
the statements of Meisner, Ktilme, and Chittenden that fibrin-peptone 
is not a homogeneous product.—w. H. b. 

Fixation of the ammoniacal nitrogen of gas liquor by straw, 
de Vogue ( Oompi . rend, 115 (1892), Xo . 1 , j)]). 25,20 ).—The ammoniacal 
waters from the manufacture of gas at Cosne contain on the average 13 
grains of ammonia per liter, of which 9 grams are combined with car¬ 
bonic acid and 4 with sulphur, cyanogen, and other bodies whose deter¬ 
mination is not of interest in this connection. Applied to dry fields 
at the rate of 25 cubic meters per hectare, these w aters very largely 
increase the yield. 

With a view to storing their nitrogen during the seasons when these 
w T aters could not he applied and to putting them into a form applicable 
to the culture of cereals, it was decided to mix them with straw' to 
produce an artificial manure. 

For this purpose 2,500 kg. of straw was saturated with 9,000 liters of 
the waters in an apparatus which permitted the temperature to be ob¬ 
served and the gaseous products to be analyzed. At first violent oxi¬ 
dation took place, accompanied by a decided elevation of temperature, 
with evolution of carbonic acid and much vapor of w ater. The maximum 
intensity of reaction in the pile of manure w r as readied at the thirteenth 
day. The gas evolved contained 32 per cent of carbonic acid and only 
traces of oxygen. The temperature exceeded 100° G. The liquid which 
came off from the mass w T as strongly colored black. Treated with 
acids, there was precipitated a black, floeculent material, which was 
soluble in potash and presented the appearance of the black substance 
from animal manure. 

After the thirteenth day the reaction diminished in intensity, but the 
evolution of carbonic acid continued with decreasing activity to the 
end of the operation, which w r as complete in about four and a half 
months. The mass had decreased iu weight 4,200 kg., or a little more 
than one third. It presented the apx>earance of half-rotted black 
manure. 
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Samples of the artificial manure taken on tlie thirty-third day of the 
operation were analyzed by Schlbsing, with the following* results: Water 
80 per cent, dry matter 20 per cent. The nitrogen content of 100 
grams of the fresh manure was: 

Milligrams. 


Nitrogen \ evolved in drying at 100° C. G7.16 

( retaimni in combination. 129.72 

Organic nitrogen. 483.31 

Total. 680.19 


The better quality of natural manure contains less than four to five 
thousandths of nitrogen. The artificial manure, therefore, is richer 
than the natural up to the thirty-third day. At the end of the opera¬ 
tion it is calculated that only the initial amount of nitrogen was fixed, 
but it is possible that by shortening the duration of the fermentation 
and modifying the reaction a higher result might be obtained. 

Another point of interest observed was the reaction between the car¬ 
bonate of ammonia of the liquor and the organic matter of the straw. 
The complex black substances mentioned above are formed and com¬ 
bine with it part of the ammonia. Carbonic acid is set free from this 
source as well as by slow combustion of the straw. 

From a practical standpoint the experiments are of interest, as in¬ 
dicating a convenient means of utilizing these ammoniacal liquors on 
farms in the vicinity of gas works.—w. H. B. 

The comparative nitrification of humus and unaltered organic 
matter, and the influence of the proportion of nitrogen in humus 
on nitrification, P. Pic hard (Ann. Agron18 (1892), No. 7, pp. 337- 
Sol ).—This comparison was made on mixtures of sand with two vege¬ 
table molds containing respectively 3 and 5 grams per kg. of nitrogen 
and with cotton-seed meal. 

Six experiments with each mixture were made, (1) the plain soil mix¬ 
ture, (2) soil mixture with 2 per cent of carbonate of lime, (3) soil mix¬ 
ture with 0.2 per cent of caustic lime, (4) soil mixture and 0.5 per cent 
of plaster, and (G) soil mixture and 2 per cent of carbonate of lime and 
0.5 per cent of plaster. The mixtures were placed in brown glass jars 
which were arranged so as to allow of the circulation of air and water 
through the soil, the method of procedure being tbe same as that 
described in former papers by the author.* The experiments lasted 
from June 2,1891, to February, 1S92, and the results are tabulated in 
full. The author’s summary of results is substantially as follows: 

The humous soil gave considerably less nitric nitrogen than the cot¬ 
ton-seed meal mixture under like conditions. In the three series the 
minimum of nitrogen was produced in the soils to which no lime com¬ 
pounds had been added, 3.48-4.20 per cent of the initial nitrogen in 
soils containing humus, 1G.1S per cent of that in tbe cotton-seed meal 

*Compt. rend., 114 (1892), p. 81 (E. S. R., vol. m, p. 636); Ann. Claim, et Rhys., 25 
(1892), p. 271 (E. S. R., vol. in, p. 917). 
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mixture. The maximum was obtained in soils containing carbonate of 
lime and plaster, with humus, 10.15-10.40 per cent; in cotton-seed 
meal soil, 7.40 per cent. The next lower results were with carbonate 
of lime, with, humus, 9.G3-9.98 per cent; in cotton-seed meal soil, 22.35 
per cent. In the humous soil the mixture of lime and plaster gave 8.85- 
8.93 per cent. Lime alone with humus, 7.00-8.08 per cent, with cotton¬ 
seed meal, 19.84 per cent. The gypsum alone furnished more than the 
lime in the cotton-seed meal mixture, 21.10 per cent; and less than the 
lime with hnnitis, 6.26-7.01 per cent. The production of carbonate of 
ammonia and nitrification are quite slow in the humus, but in cotton-seed 
meal under the action of lime or carbonate of lime the formation of car¬ 
bonate of ammonia proceeds more rapidly than nitrification, and there 
is consequently a considerable loss of ammonia. Where plaster is used 
this carbonate is converted to sulphate and loss of ammonia prevented. 
As gypsum with humous soils gives an acid reaction which interferes 
with nitrification, it is well to apply it in connection with lime or car¬ 
bonate of lime. 

The amounts of nnrogen nitrified in two humous soils containing the 
same initial proportion of nitrogen were practically identical, showing 
a certain constancy or fixity of composition of the humus. The abso¬ 
lute amounts of nitric nitrogen formed increased with the initial amount 
of nitrogen, but the ratio decreased. 

Per cent. 

Soil with carbonate of lime.. 

Soil with carbonate of lime and 

plaster. and 5 grams nitrogen per kg. 4.53 3.48 

With the cotton-seed meal mixture the results were even more strik¬ 
ing. 

Iu spite of the slow nitrification of the humus in sandy soils poor in 
calcareous matter, there is -still sufficient nitric nitrogen for the needs 
of vegetation if a large proportion is not lost in the drainage. 

The mixing of gypsum and carbonate of lime (preferably marl) with 
composts (l to 2 kg. of plaster to 1 c. in. of compost) which are to be 
applied to the soil in the spring, is recommended as the most feasible 
plan for promoting nitrification and preventing loss of ammonia, both 
in the manure and in the soil.—w. H. b. 

Contribution to the study of drainage waters of bare soils, 
third paper, P. P. Deh£rain {Ann. Agron ., IS {1892), Ho. 6 , pp. 
273-299 ).—The methods employed in this inquiry were explained in 
detail in previous papers. The observations recorded in this article 
were made on 14 samples of soil in large earthenware pots, and 
extended over the period from March, 1S91, to March, 1892. They relate 
to (1) the relation between rainfall and drainage, (2) the nitric nitrogen 
in the drainage waters of unmanured soils, (3) the amount of nitric 
nitrogen per cubic meter of drainage water, (4) the nitric nitrogen in 
manured soil, and (5) the nitric nitrogen in drainage waters at different 
seasons of the year. 


(1 gram nitrogen per kg. 9.65 9.98 

} 3 and 5 grams nitrogen per kg. 3.67 2.94 

1 gram nitrogen per kg:.10.15 10.40 
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Rainfall and drainage. —The observations of rainfall and drainage 
calculated to millimeters are recorded in the following table: 

Rainfall and drainage from March, 1S91, to March, 1S92. 


Rainfall. 

Drainage (average of fourteen pots) 

Ratio.. 


Comparing the ratios of drainage to rainfall for the different seasons 
of the above-mentioned period with those of previous years, we have 
the following results: 

Ratio of drainage to rainfall during different seasons and gears . 


Year. Ratio. 


1890 . Rainfall.. 152.5_ 

Drainage. 4(5. G~ - 

1891 . Rainfall.. 176.2__ o r 

Drainage. 74.3 '* ;> 

1889 . Rainfall.. 164.0 

Drainage. 7.0 * '* 

1890 . Rainfall.. 100 8 

Drainage. 58.9~ * * 7 

1891 . Rainfall.. 170.8_ 

Drainage. 55.1“ 3 * 1 

1889 . Rainfall.. 79 5 

Drainage. 5975 1,8 

1890 . Rainfall.. J)7.3_ 

Drainage. 2675““ 3,0 

1891 . Rainfall . J)1.7__ 

Drainage. ~G2,3 1,4 

1889-’90. Rainfall.. 105.5_ 

Drainage. 76.0“" 4 

1891-’92. Rainfall.. 125.0__ 

Drainage. 112.0” 3 


The differences in amounts of drainage on manured and unmanured 
soils were as follows: 



Manured. 

TXmna- 

nnml. 

Differ¬ 

ence. 

Grignon. 

315.3 

277.1 1 

+38.0 

Wardrecques. 

259.0 

251 3 

+ 8.3 

Marini 11 uit. 

332.7 

327. 7 

+ 5.8 

Ralbost.! 

i 

340.0 

373. B 

—33.8 


The Marmilhat and Palbost soils are black, rich in organic matter, 
and very permeable. This probably partially explains the exceptional 
results, particularly iu case of the latter. 

Nitric nitrogen in the drainage waters of unmanured soils .—The drain¬ 
age water was collected and analyzed for nitrates thirteen times during 
the year. Calculating the amount of nitric nitrogen in the drainage 
water on the basis of kilograms per hectare, we have the following 
results: 



Spring. 

Summer. 

Autumn, j 

Winter. 

Whole 

J ear 

176.2 
74 3 

170.7 
55.1 

91.7 

62.3 

125.0 
112.0 

563. 7 
293. 7 

2.5 

3.1 

1.4 

1.1 
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Nitric nitrogen in the drainage neater * of unmanured soils. 

Kg per liwtare. 


Griguon meadow... .*. 78.52 

Grigmon in good condition. 115.95 

Grignon exhausted. 71.70 

W ardreeques. 73.80 

Blaringhem. 112.60 

Marmiihat. 62. 00 

Palbost. 63.14 


These figures are much higher than those obtained by Waring ton at 
Botliamsted, 1877 to 1880. His average was 44 kg., as compared with 
83.01 kg. obtained in this experiment. For the purpose of illustrating 
the variation in nitrification in the same soil during different years, the 
amounts of nitric nitrogen in the drainage waters during the period of 
March to November, 1890 and lS91,are compared in the following table: 


1 1890. i 

I 

1891. 

! Total, 
1890 and 
! 1891 

j 

1 

! 

i 132.4 
12S.1 
62 5 ! 
45.0 

58.2 ! 

92.9 

49.9 

51.3 

210. G 
: 221 0 

; 112.4 

I 96 5 

Blarizitihcin. 


Palbost. 

Averasro. 

97.0 

! 63.0 i. 


Since the conditions in 189L were fully as favorable to nitrification as 
in 1890, it was thought probable that the decrease iu the amount of 
nitrates was due to the disappearance of the readily nitriftable material. 
It appears that in a hare soil of average fertility 1 per cent of its 
combined nitrogen is transformed into nitric nitrogen during one year, 
but this transformation is very variable in different soils. For example, 
the Blaringhem soil, which produced the greatest total amount of nitric 
nitrogen in 1890 and 1891, was in this respect inferior to theWard- 
reoques soil in 1890 and superior to it in 1891. It has been observed in 
culture experiments on the Wardrecques soil that a full return is not 
obtained unless the crop immediately follows a liberal manuring. The 
Marmiihat and Palbost soils showed similar ability to preserve their 
fertility from waste by drainage. 

Amount of nitric nitrogen per cubic meter .—The amount in grams per 
cubic meter of nitric nitrogen in the different drainage waters was as 
follows: 

Nitric nitrogen per cuhie meter of drainage water from different soils . 


Grignon, meadow. 31.1 

Grignon, without fertilizer. 51. 7 

Grignon,manured.. 69.9 

Grignon, exhausted...31.0 

Grignon, manured. 57.0 

Grignon, liquid manure.... 59.4 

Grignon, liquid manure without Nils.61.3 
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Wadrecques, without fertilizer. 33.0 

Wadrecques, manured.55.0 

Blarmgliem, without fertilizer. 39.0 

Marmilhat, without fertilizer. 18.9 

Marmilhat, manured. 38.7 

Palhost, without fertilizer. 17. 6 

Pal host, manured. 34.3 


Mean.. 42.9 


Tlie average for all tlie unmanured soils is 31.7 grams, as compared 
with 21.95 grams, found by Frankland on similar soils at Eothamsted, 
while the amounts yielded by the Palbost and Marmilhat soils are 
smaller than Frankland’s figures. This is explained by the facts that 
these soils were very poor, nitrification was less active, and drainage 
more abundant. 

Nitric nitrogen in manured soils .—Five pots containing different soils 
received manure of the same, amount and kind, five duplicate pots of the 
same soil remaining unmanured. The amounts of nitric nitrogen from 
the different pots during the year, calculated to kilograms per hectare, 
were as follows: 

Nitric nitrogen in manured soils. 



Manured. 1 

Uiima- 

nured. 

Differ¬ 

ence. 


394.52 

136 95 
74.70 
73.80 

78.57 
68 56 
56 28 
59.56 

Grignon...-....... 

3 4*3.16 

Wardrecques...-... 

130.48 

Marmilhat. 

321. 56 

63.06 

Palbost.... 

106.44 

63.44 

43. 00 



We see here a relation between the rapidity of drainage and activity 
of nitrification. The Grignon soil contains more water than the Mar¬ 
milhat, but the Wardrecques soil, which retains it very well, nitrifies 
the nitrogen of the manure less readily than the Marmilhat soil, which 
parts with its drainage waters rapidly. During the year the Grignon 
soil nitrified a third to a fourth of the nitrogen applied, the Ward¬ 
recques and Marmilhat soils a fifth, and the Palbost soils only a seventh. 
It is evident that if a large application of manure is made on tlie Grig¬ 
non soil there is a risk of a considerable loss of nitrogen. It is prob¬ 
able that a large fraction of the 194 kg. of nitrogen formed during the 
year in the manured soils, and the 143 kg. formed in the unmanured 
soil would not be entirely utilized by the crop and would he lost in the 
drainage. Liberal manuring might be practiced with less danger on 
the Marmilhat or Palbost soils, where nitrification is slower. 

In general, in the manured soils the largest amounts of nitrates 
were found between March 1 and 24. Tlie soils receiving untreated 
liquid manure and liquid manure from which the ammonia had been 
removed gave results practically indentieal throughout the year, the 
largest amounts of nitrates being produced October 11 to 26, although 
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nitrification seemed to be somewhat delayed at first in the soil receiv¬ 
ing the latter. 

The investigations show that the nitrogenous matter of manure is 
more nitrifiable than that of the soil, since about a hundredth of the 
latter and a seventh to a fourth of the former are nitrified during a 
year. 

Kitrie nitrogen contained in drainage waters during different seasons 
of the year .—The variation in nitrification at different seasons of the 
year is a matter of prime importance. The nitrates formed during 
spring aid the early growth of plants 5 those formed in summer, while 
they may not be of use to cereals, are utilized by beets and other root 
crops, etc.; while those formed in autumn and winter are lost for the 
most part. The following table shows the amounts in kilograms per 
hectare of nitrates found in drainage waters at different seasons of the 
year. 

Nitrogen of manures nitrified during different seasons. 


p. . (manured.j 

Gri^non.^ without fertilizer.j 

Difference.! 

! 

78.88 1 30. S4 
36.42 ; 15.84 

58.84 
47.00 

21.30 

16.69 

198.86 
115.95 

42.46 1 23.00 

11.84 

4.61 

82. 91 

48.48 | 20.46 
17.10 | 13 44 

42.10 
27.66 

19.44 

15.60 

~T5g.48 
73. 80 

31 38 

7.02 

14.44 

3.84 

56.68 

r ... , c manured... 

‘™44.iiT 
15. S4 

" 22 . 92’ 
16 80 

34.20 

17.28 

”19.12" 

12.14 

”12116 
62.06 

Marmilhat-.. \ ™Sout fertiliser ...!.!!..... .. JI. 

Difference. 

28.68 

6.12 

16.92] 7.78 

59 50 

•n . c manured.-. 

36. GO” 
13.08 

”15.1)6" 
18.18 

36.42 
21.04 

17.10 

11.95 

306.44 
61. 02 

Palhost.J without fertilizer. 

Difference. 

23.88 

_ 2.22 

15.38 

6.16 

45.02 



The loss of nitrates was greatest in autumn during 1891. A com¬ 
parison of figures for three years shows the same average result, al¬ 
though in 1890 the greatest loss occurred in summer. Nitrification 
has not been active in spring and winter. The need of applying nitrate 
of soda in the spring is suggested by the fact that nitrification is re¬ 
tarded and the supply of nitrate in the soil is small at that season. 
The formation of nitrates is rapid in summer, but the rainfall is small 
and consequently the total loss of nitrogen is not very large. It is 
dnrlng the abundant rain of autumn that the nitrates are rapidly 
washed out of the soil. 

On an average one fifth of the nitrogen of manure is nitrified dur¬ 
ing the year of application and either utilized or lost. Of the total 
amount 10 per cent is found in the drainage water in spring, about 5 
per cent in autumn, and only 3 per cent in summer. 

The author’s summary of results is as follows: 

( 1 ) The ratio of rainfall to drainage on fallow soils is very near 
unity in winter and autumn, increases in the spring, and is largest in 
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summer. During* tile year (March, 1891, to March, 1892) the amount 
of drainage obtained was a little larger than one half of the rainfall. 

(2) The ratio of rainfall to drainage varies widely on different soils. 
A soil which had been improved by drainage nevertheless allowed the 
water to percolate readily, while another, which suffered more from 
dryness than excessive moisture, retained the water well. The first, 
moreover, rested on an impermeable subsoil, the second on a very per¬ 
meable white chalk. It would appear therefore that it is an error to 
conclude that the nature of the subsoil more than the composition of 
the soil itself determines the utility of drainage. 

(3) Farm manure in no case exercised a perceptible influence on the 
flow of drainage water. 

(4) Soils under the same conditions of temperature and moisture 
yielded in the drainage water quantities of nitrogen almost twice as 
large in one case as in the other. 

(5) A soil which during one year of the experiment gave a large quan¬ 
tity of nitric nitrogen in the drainage water, in the following year gave 
much less, while the soil in Avhich nitrification had been moderate the 
first year, gave the second year a quantity equal to or even larger than 
that yielded the first. It is not true therefore that the soils which con 
tain the most nitrifiable nitrogenous matter are those which are the 
most readily exhausted. 

(0) During the year 1891-’92 the amount of nitric nitrogen in the 
drainage water averaged 31.7 kg. per cubic meter, the proportion 
rising to 51.7 kg. for soil in a good state of fertility and falling as low as 
17.0 kg. 

(7) On applying to the soil a liberal amount of farm manure it was 
found that the amount of nitric nitrogen in the drainage water was 
invariably increased, but not uniformly. This supports the view that 
the uatureof the nitrifiable material does not exert a decisive influence 
on the amount of nitrogen carried off by the drainage water. During 
one year a fourth to a seventh of the nitrogen of the manure passed 
off* in the drainage water of fallow soil. 

(8) The drainage waters of unmanured soils do not carry off* equal 
quantities of nitric nitrogen during all of the seasons. In autumn the 
loss is considerable and in the spring it is least. The quantity of nitro¬ 
gen nitrified during this period is nevertheless larger than during sum¬ 
mer or winter. 

(9) The abundance of nitrates in the drainage waters in autumn, 
amountingon an average for three years (1S89-’90,1S90-91, and 1891-92), 
to 40.6 kg., corresponding to 250 kg. of nitrate of soda, indicates the 
necessity of having the soil covered with a crop (cultures derobees) in 
autumn. 

(10) The small amount of nitrates in the drama ge of sprin g, which has 
amounted on the average for three years on unfertilized soils to 17.03 
kg. of nitric nitrogen, suggests the wisdom of applying nitrate of soda 
at that season. 
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( 11 ) On manured soil the water is rich in nitrates in the spring. It 
is very probable that this production of nitrates following* an applica¬ 
tion of manure is due to the transformation of ammonia. 

(12) During the year 1891-92, of 100 parts of nitrogen of the manure 
applied to the different soils, 10 were nitrified in the spring, 3 in sum¬ 
mery nearly 5 in autumn, and about 2 in winter, forming altogether 20 
per cent or one fifth of the nitrogen of the manure. 

(13) It is the firstrainsof autumn which furnish drainage water richest 
in nitrates. At this time it contains an average of 79 grams per cubic 
meter of nitric nitrogen. In manured soil this amount rises to 130 
grains. In winter the water is poorest 5 it contains in December-Jan¬ 
uary not more than 10 grams per cubic meter, i. e., 1 part of nitrogen 
per 100,000 parts of water. 

The results obtained by a study of the drainage water from cultivated 
soils will be given in the next memoir.—w. n. n. 

Distribution and form of iron in barley, P. Petit (■ Compt . rend., 
115 {1802), Xo. 4,pp. 240-248 ).—For determining the state of combination 
of iron in barley grain, 100 grams of finely ground dry barley was 
treated with boiling absolute alcohol, containing 1 per cent hydrochloric 
acid, for six hours in a Soxhlet- extraction apparatus. There was ob¬ 
tained from 100 grams of dry barley— 


Mg. 

Iron extracted by acidilied aleoliol. 1.10 

Iron in the residue. 19.28 


Total. 20.38 


The determination of iron directly in 100 grams of the dry barley 
gave a total of 20.3 mg. This showed that almost the whole of the iron 
of the barley is in the state of nuclein. To determine the distribution 
of the iron in the different parts of the grain the barley was treated 
with a boiling 5 per cent solution of soda for two or three minutes. 
This treatment allowed the grain to be readily separated into three 
parts, embryos, integuments, and albumen. Each of these was dried 
and burned and the iron determined in the residue. The results were 
as follows: 



Weight. 

Iron. 


Dried embryos. 

Integuments... 

Albumen ...... 

Sodn solution.. 

Grams. 

4. 250 
! 8 471 

j 65.327 

Mg. 

4.96 
8.26 
1.66 
1.10 

Per cent. 
0.130 
0.097 
0.002 





As shown above, the iron is contained almost exclusively in the in¬ 
teguments and embryos. Finally, the author endeavored to determine 
whether germination produced any change in the form and distribution 
of the iron. For this purpose barley was placedin the FTobbe germinator. 
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When tlie plumules and radicles appeared they were removed, dried, and 
extracted with acidulated alcohol, with the following results: Weight 
of embryos with radicles 4.97 grains, iron in the alcoholic extract 0.2 
mg., iron in the alcoholic residue 2.2 nag. 

The quantity of iron not in the form of nuclein varied but little, but 
the proportion of the iron diminished. This indicates that the embryos 
possess their own reserve supply of iron and that it is not derived from 
the albumen and integuments.—tv. H. B. 

The culture and treatment of tobacco, J. Nessler (. Landic . Vers. 
jStcit.j 40 , pp. 395-438 ).—Since the publication by the author in 1867 
of his book on tobacco and tobacco culture, many new studies have 
been made, and these, together with the results of previous experience, 
are treated in this article under the following heads: (1) Demands of 
the trade, especially with reference to burning qualities,* (2) what 
amount of chlorine is allowable and what amount of potash essential 
to the desired burning quality; (3) effect of soil on the burning quality; 

(4) amounts of chlorine and potash removed from the soil by different 
crops and effect of previous cropping on the burning quality of tobacco; 

(5) amounts of potash and chlorine furnished the soil in different ma¬ 
nures; (6) effect of manuring on burning quality; (7) effect of previous 
cropping and manuring on the properties of tobacco other than that of 
burning; (8) injurious and beneficial methods of cropping and manur¬ 
ing tobacco; and (9) practical conclusions. 

The various properties of the tobacco leaf, burning qualities, size, 
weight, delicate structure, elasticity, color, and fermentative properties, 
are all more or less affected by the variety of tobacco, the soil, time, 
and manner of manuring, manner of setting, treatment of the plants 
in the field, climate, and time of harvesting. The properties of to¬ 
bacco may also be very materially affected by the manner of curing, 
the condition of the weather during drying, time of hanging, the way 
in which it is kept until fermentation, and the fermentation itself, 
The fact that so many factors play a part in determining the quality of 
Jobacco makes this subject an especially difficult one to study. Farther 
than this the author points out that it is more difficult to follow the 
progress of tobacco than that of most other plants. The intermediate 
stages between setting and curing offer little chance for study of the 
development of the qualities of the plant, as is the case with sugar 
beets, fruits, etc. 

Limits to chlorine and potash in tobacco .—To secure the desired burn¬ 
ing quality, the amount of chlorine must not rise above a maximum nor 
the amount of potash sink below a minimum. In 1889 studies were 
made of 46 samples of tobacco grown in Baden on different soils and 
with different manuring. From these studies the conclusion was 
that tobacco continued to glow longer, i. 6., burned better, the more 
potash and less chlorine (sodium chloride) it contained. The higher 
the potash content the more chlorine may be present without materially 
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affecting tlie burning quality; that is, a high potash content in a meas¬ 
ure offsets the effects of the chlorine. It is stated that in general to¬ 
bacco will be of inferior burning quality which contains more than 0.4 
per cent chlorine and less than 2.5 per cent potash. 

Effect of soil on burning quality of tobacco. —As a result of the studies 
referred to above it was found that while tobacco from sandy soils con¬ 
tained on an average only 0.29 per cent of chlorine, that from heavy 
soils contained 0.92 per cent of chlorine, and that tobacco from light 
soils averaged 2.8 per cent potash, while that from heavy soils averaged 
2,4 per cent. The indications are that to secure the best burning qual¬ 
ities tobacco should be grown on light or medium soils, but not on 
heavy clay soils. 

Effect of manuring on burning qualities. —It was mentioned above 
that to be of good burning quality tobacco should not contain more 
than 0.4 per cent chlorine to 2.5 per cent potash, that is, six times as 
much potash as chlorine; consequently fertilizers for tobacco should 
contain at least six parts of potash for every part of chlorine that is at 
the disposal of the plant. The closer the relation between potasb and 
chlorine in a fertilizing material the less it is adapted for tobacco. Of 
a large number of fertilizing materials examined night soil was found 
to be the least adapted for tobacco, containing 100 parts of chlorine to 
40 parts of potash. Kainit, with 100 parts of chlorine to 50 parts of 
potash, was little better. The results of analysis of a large number of 
samples of liquid manure showed the relation between potash and chlor¬ 
ine to vary widely with the feeding stuffs from which it was made and 
with the potash and chlorine content of the soil on which these feeding 
stuffs were grown. The parts of potash per 100 parts of chlorine ranged 
from 182 to 917. It will be pointed out later that while under certain 
conditions any liquid manure may be disadvantageous to the quality 
of tobacco, the assumption that liquid manure is disadvantageous in 
all cases is incorrect. In barnyard manure the relation varies much 
the same as in liquid manure, depending upon the kinds of food eaten 
and the soil on which they were grown. The manure from feeding 
materials rich in potash, as beets or potatoes, is far better adapted to 
tobacco than that made from crops containing a lower percentage of 
potash. In the examination of a large number of samples of barnyard 
manure the potash was found to range from 430 to 1,450 parts per 100 
parts of chlorine. In general the manure from cattle is better adapted 
for tobacco than that from horses, and manure from sheep and swine 
should not be used in growing smoking tobacco. Sugar beet residue 
contains a small amount of chlorine in proportion to the potash (100 to 
1,041), but a trial of this material on tobacco failed to give any per¬ 
ceptible result the year it was applied. A large number of experiments 
have been made by the author with potassium nitrate, potassium sul¬ 
phate, potassium muriate, purifted potash magnesium sulphate, gyp¬ 
sum, and common salt* The chlorine compounds always injured the 
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burning qualities noticeably; and the potassium sulplutte and potas¬ 
sium nitrate often improved this quality, though not always, the fail¬ 
ure being due, it is believed, to the potash not, being sufficiently dis¬ 
tributed through the soil, or where heavy applications were made, to 
the formation of too concentrated solntions. 

The tobacco plant produces material very rapidly and requires a con¬ 
stant supply of plant food from the soil, but on the other hand it is 
exceedingly sensitive to concentrated solutions. The latter are unfavor¬ 
able to a healthy growth. Tt is an important matter therefore that the 
fertilizer, especially the potash, bo thoroughly mixed with the soil to a 
depth to which the roots extend. This may be accomplished in a 
measure by applying the fertilizer late in the fall or better by applying 
it a year previous to the growth of tobacco and in the meantime grow¬ 
ing crops which take little potash from the soil. Potassium sulphate 
and purified potash-magnesium sulphate may be applied for tobacco 
late in the fall as well as in the spring. Potassium nitrate should only 
be used in the spring and in small quantities, otherwise there is danger 
from too concentrated solutions. Trials by the author of using potas¬ 
sium carbonate in the form of wood ashes gave a tobacco of good burn¬ 
ing quality, but when large quantities were used the development of 
the plant was hindered, probably, the author thinks, by the alkaline 
reaction. On soils containing much humus this alkaline reaction will be 
neutralized. Soils poor in humus may be injured for tobacco by applica¬ 
tion of potassium carbonate in the fall, and precautions should be 
taken in the use of this material for fall manuring. Besides this the 
price at present is too high for its economical use in practice. In a 
single trial with potassium phosphate this material aided the develop¬ 
ment of the plant, but did not improve the burning qualities. 

Previous culture of land for tobacco .—The qualities of the soil and 
the manuring are largely responsible for the early or late ripening and 
the regular or irregular ripening of tobacco. Tobacco plants ripen 
later on soils rich in organic matter or those on which clover or lucern 
have been previously grown, except in the case of sandy soils, where 
the organic matter decomposes rapidly, so that the clover has little or 
no disadvantageous effect on the ripening of tobacco following it. 
Heavy applications of nitrogenous manures retard ripening. Tobacco 
richly manured with liquid manure, night soil, barnyard manure, or 
nitrate of soda ripens late. If the plants are set late on fields so 
manured or those rich in humus the leaves may not have time to ripen, 
and a greenish leaf will result, which in burning gives an unpleasant 
odor. Especially disadvantageous is the practice of applying liquid 
manure to growing tobacco during the summer. This tends to the pro¬ 
duction of large leaves, but the leaves are also thick and often fail to 
ripen. The desired brown color is not obtained when barnyard manure 
is replaced in a too high degree by saltpeter. In one case oil-cake meal 
had a much better effect than saltpeter, but oil-cake meal should be 



FOREIGN INVESTIGATIONS. 


305 


used only on loose, sandy soils and not on heavy soils. The falling off 
in burning qualities sometimes noticed where tobacco is grown con¬ 
tinuously for a succession of years, the author believes is often due 
to the depletion of the soil in available potash and the increase in 
chlorine. The larger the amount of products rich in potash and poor 
in chlorine which are sold off from the farm, and the poorer the barn¬ 
yard manure is in potash and the richer in chlorine, the less adapted 
will the conditions become for growing tobacco. 

In the investigation of tobacco grown on different soils, as mentioned 
above, it was found that the product from sandy soils contained quite 
as much potash but much less chlorine than that from heavy soils. In 
experiments in 1884 and 1885 in using different manures for the prepar¬ 
atory crop, no effect was noticed from the chlorine contained in the 
fertilizers applied the year previous to tobacco. This will be the case 
on sandy soils through which the chlorine is easily leached. Corn, beets, 
lucern, and red clover are among those crops which remove the largest 
amounts of potash from the soil. If these materials are fed on the farm 
and the manure carefully collected and preserved, no considerable deple¬ 
tion of the soil in potash should result, for 1,000 pounds of animal prod¬ 
uct, live weight, contains only from 1.5 to 2.4 pounds of potash, and 
1.000 liters of milk contains about 3.7 pounds of potash, together with 
front I to 3 pounds of chlorine, and in some cases much more. In regions 
where tobacco is grown, however, it is advisable to grow grain, rape, 
and hemp for the market rather than potatoes or roots, and to cultivate 
large amounts of fodder plants to be converted into animal products. 
As far as possible, corn, beets, lucern, and clover should be grown on 
fields not used for tobacco, and the manure from feeding beet tops should 
not be applied to tobacco, but rather to other fields, while that from 
feeding potatoes and roots is well adapted for tobacco. 

Practical conclusions .—The money value of German tobacco depends 
especially upon (1) its burning qualities, (2) the fineness of the leaf and 
the ribs, (3) the right stage of ripeness and even ripening, and (4) proper 
curing. Under otherwise corresponding conditions, tobacco glows 
longer, i. e. 3 its burning quality is better, the more potash and the less 
chlorine it contains. In order to obtain leaves rich in potash and poor 
in chlorine the following points should be observed: 

(1) The growth of fodder plants and the raising of animals should be 
followed as far as possible. Crops for marketing other than tobacco 
should consist, where the conditions are favorable, of only hemp, grain, 
and rape. In animal products, milk, hemp, grain (seeds), and rape, 
only small quantities of potash are sold. Animal products often con¬ 
tain more chlorine than potash. 

(2) In regions where, on account of the previous manuring, the soil 
and the plants grown thereon contain much common salt, no salt should 
be given to the cattle. 

(3) As preparatory crops for tobacco, the market crops mentioned 

7587-G 
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above and tobacco itself are best. Where sufficient potasb can be 
applied, turnips or scarlet clover may also be grown. 

(4) Fodder corn, beets, luccrn, and red clover are inapplicable for 
soils to be used for tobacco and should only precede tobacco when 
large applications of potasb salts in forms desirable for tobacco are 
made. 

(5) From the sale of potatoes, sugar beets, and chicory, which con¬ 
tain ten to twenty times as much potash as chlorine, the farm is 
depleted of potash, and where leaves and tops are fed much chlorine 
is restored to the soil. Where roots and potatoes are sold from farms 
used for tobacco-growing, the potash should be replaced in a form 
which is desirable for tobacco. 

(G) Manure from feeding the tops of sugar beets, turnips, and chicory 
should be applied to fields not used for tobacco. 

(7) In tobacco regions potash manures containing common salt, as 
kainit, carnalite, etc., should not bo applied either to tobacco or to 
other plants, as otherwise feeding stuffs are grown which are rich in 
chlorine and consequently produce a manure rich in this element. On 
heavy soils from 1,000 to 1,400 kg. of wood ashes or 200 kg, of potassium 
sulphate, and on light, sandy soils 200 kg. of concentrated muriate of 
potash per acre are to be used, but the latter material is never to be 
applied to tobacco itself. 

(8) Night soil should only be applied to sandy soils and on these 
never directly to tobacco. 

(9) Tobacco for smoking purposes should be grown on light, sandy, 
or medium soil, but never on heavy soil. 

(10) The best manure for tobacco is good cow manure, which is bet¬ 
ter than horse manure. Manure from sheep and swine is not adapted 
for tobacco. The best manure is obtained from feeding potatoes, beets, 
and turnips without the tops. 

(11) The manures should be applied part late in the fall and part in 
the spring and should be thoroughly mixed with the soil by repeated 
plowing. 

(12) Barnyard manure can not be replaced by commercial fertilizers, 
but its action may be improved by the addition of commercial ferti¬ 
lizers, 

(13) In regions where the soil, and consequently the food and the 
manure produced, contains little salt, and where little or no salt is fed, 
the liquid manure may be regarded as a good manure for tobacco. It 
should be applied, however, during the winter or early spring, before 
the first plowing. During the growth of the plant no liquid manure 
should be applied. 

(14) In regions where the soil, fodder, and manure are rich in chlo¬ 
rine, and where tobacco is often deficient in burning quality, the fields 
used for tobacco should not be manured with liquid manure. 

(15) From 900 to 1,250 pounds of wood ashes or 350 pounds of potas* 
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sinm sulphate per acre maybe applied to tobacco, the application being 
made to deep soils late in the fall or to shallower soils before the first 
plowing. In the spring, before setting* the plants, 135 to 180 pounds of 
nitrate of soda may be applied where the land is not heavily manured. 

(16) In rainy seasons, when the plants lose their dark green color and 
fail to grow well, 90 to 135 pounds of nitrate of soda per acre may be 
applied while the plants are small. 

Delicacy of leaf and ribs .—The more regularly the plants grow with 
not too strong and not too weak manuring the better will be the qual¬ 
ity of the tobacco. A thorough loosening of the soil and careful manur¬ 
ing and culture of the plants especially have a marked effect on the 
delicacy of the leaf. There is hardly another plant which requires more 
care and skillful treatment on the part of the farmer from time of set¬ 
ting until the sale of the product than tobacco designed for cigar-making. 
Thick leaves with large ribs are produced (1) when the seeds are from 
poor plants; (2) when the soil is too heavy; (3) when the soil is too com¬ 
pact; (4) when too heavily manured, especially when night soil or liquid 
manure are used. Too heavy manuring tends to the production of 
spongy tobacco. Tobacco requires heavy manuring, but when strong 
solutions of plant food are formed in the soil, as for instance when night 
soil or liquid manure, or large quantities of wood ashes or commercial 
fertilizers are used, the regular growth is interfered with and a rank 
product of irregular quality result s. (5) When the subsoil does not con¬ 
tain sufficient plant food. If the upper layers of the soil are well ma¬ 
nured and the subsoil contains insufficient plant food a luxuria nt growth 
takes place as long as the upper layers contain sufficient moisture, but 
during a dry spell the growth of the plant is repressed because the roots 
can not find sufficient plant food. If a part of the manure is plowed in 
late in the fall it is more easily distributed through the soil and favors 
a more regular growth of the plant even in case of drouth. If tobacco 
is grown on the same field year after year the quality will be better, be¬ 
cause the soil will be made more porous and the manure applied in the 
previous years, so far as it is not taken up by the plant, is evenly dis¬ 
tributed through the soil. (6) Where the plants are topped too much 
or too late. The number of leaves which can be left to grow should be 
carefully considered. With heavy manuring thick-leaved and often 
poorly burning tobacco, which by burning gives an unpleasant odor, 
is produced when only seven or eight leaves are allowed to grow; in 
such cases thirteen or fourteen leaves are not too many. "When the 
manuring is not so heavy the plants may be topped lower down, but in 
that case it must be done early, so that by the removal of a number of 
leaves the growth of the tobacco is not disturbed. (7) When too many 
leaves are removed. By proper treatment valuable tobacco can be 
secured from the lower leaves, which ripen first and in the first cutting 
may be removed before the final cutting, but if too many leaves are re¬ 
moved the growth of the plant is disturbed thfe same as in topping, and 
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the leaves become thick and spongy. (8) As a result of heavy winds. 
In general better tobacco is secured in sheltered places than in exposed 
fields. 

The proper and regular ripening of tolacco .—Unripe tobacco is secured, 
(1) when the plants are set too late-—it is impossible to give a general 
rule for time of setting which shall apply to all seasons, but in general 
the early-set tobacco is in greater demand and commands a higher price 
than late set; (2) when too large quantities of nitrogenous manures are 
applied, as barnyard manure, liquid manure, Chile saltpeter, etc.; (3) 
when the soil contains large quantities of organic matter. Tobacco 
grown on soils rich in humus or moor soils, and foliowiug clover on 
heavy soils, is likely to remain green. On light soil a good quality may 
be raised after clover, because the air enters the soil and rapidly decom¬ 
poses the organic matter left behind by the clover. 

Irregularities in ripeness result, (1) when the plants set out are not 
uniform, (2) as a result of uneven distribution of the manure or where 
the plants receive a dressing of liquid or easily soluble manures after 
they arc partially grown. In the spring, before setting the plants, 180 
to 220 pounds of nitrate of soda per acre may be applied, and if heavy 
rains follow which may leach off the nitrate, 90 to 135 pounds of nitrate 
of soda per acre maybe applied while the plants are still small. 

The manner of drying the leaves is of the greatest importance in 
determining the quality of late tobacco. The author describes the 
method of cutting slits in the ribs to aid the drying, which practice 
has been tried by him. This process very materially aids the drying 
of the tobacco and very materially diminishes the danger from mildew 
and decay. It is very generally followed in Holland, and the author rec¬ 
ommends its trial. The leaves are strung on wires which pass through 
the slit, and are hung where the draft is not too strong, otherwise the 
drying progresses too rapidly. If the tobacco is hung up too soon it 
mildews; if thin, fine tobacco is allowed to hang too long it becomes 
colored and the elasticity is injured, it diminishes in weight, and does 
not ferment as well. —e. w. A. 

On the chemical composition of apples and pears, 1\ Kulisoh 
( Landw . Jahrb., 21 ( 1892 ), pp, 427-444 ).—These studies were made at 
the institute for fruit and wine culture at Geisenheim, Germany, and 
were with special reference to the use of apples and pears for making fru i t 
wines/ They were in continuation of studies reported in the same journal 
in 1890 (p. 109). A considerable part of the present paper is occupied 
until a technical discussion of the preparation of fruit wines. Only that 
part relating to the composition and ripening of the fruits will be con¬ 
sidered here. 

Analyses are reported of the expressed juices of a large number of 
apples and pears grown under varying conditions of soil, climate, etc. 
The analyses show that all of the 23 varieties of apples examined con¬ 
tained cane sugar when ripe (tree ripe), the amount in 100 e. c. of 
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juice varying from 0.07 to 6.21 grams. For cadi 100 parts of invert 
sugar present tlie cane sugar langed from 8.5 to 06.9 parts, forming* 
therefore nearly one half of the total sugar present, in some instances. 
Varieties which from a pomological point of view were very similar, 
showed no similarity in this respect. Observations on the process of 
ripening in the apple Lave shown that cane sugar can continue to be 
formed from the starcli after tlie fruit is taken from the tree, and that 
during the winter the cane sugar is gradually but finally almost en¬ 
tirely changed to directly-reducing sugar. The cane sugar continues 
to increase as long as the amount formed from starch is *in excess of 
that inverted,* as soon as this condition is reversed the cane sugar con¬ 
tent decreases, until, as stated above, the fruit contains invert sugar 
exclusively. According to the author’s previous observations, tlie 
maximum sugar content of the fruit (both cane sugar and total) is 
reached earlier the earlier in the season the apple ripens, being as 
late as November for tlie late winter varieties. This is due largely to 
the late varieties containing a larger amount of starch at time of pick¬ 
ing, which is gradually transformed into sugar in keeping. The early 
varieties, on the contrary, contain little or no starch at time of picking 
and do not keep as long as the later varieties. 

Besides the variety, the character of the season, soil, etc., the age 
and the form of the tree are said to affect the composition of the fruit. 
Small young trees produce relatively a very large amount of fruit. It 
is well known that the size of the fruit is affected by the number borne; 
and it is generally conceded that fruit which has been nourished by 
an abundant and liealtby leaf surface is sweeter, of better taste in 
general, and keeps better than where the reverse condition prevails. 
In this connection the following observations are of interest: 


Pears grown under different conditions. 


Variety. 

Shape of tree. 

Number 
of pears* 
o,ii tree. 

Total ; 
Weight of i 
iruit. 

Average 
v eight of 
one pear. 

100 grains of pulp 
contained— 

j Sugar. | Acid.* 

Clairgeau Butter pear.... 

Eegentin. 

Double cordon. 

Serpentine cordon — 

f 2 

i 20 

f 8 

i « 

Grams. 
629 
4, 340 
406 
4,294 

Grams. 
314.5 
217,0 
135.3 
So. 9 

Grams . 
7.71 

6 90 
10.13 
9.13 

Grams. 

0.1 

0.043 


* Calculated as malic acid. 


In the case of each variety, the pears were largest where the number 
was smallest, and in one instance the number was so large that tlie 
fruit was not fully developed. Tests of the keeping qualities of a large 
number of varieties showed that within any given variety the fruit 
from the tree bearing the largest yield invariably ripened first. The 
larger pears were more juicy and softer and of superior aroma. The 
difference in sugar content of fruit from greater and less productive 
trees was not as great as would be expected. 
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The observations indicate that the growing* fruit has a strong attrac¬ 
tion for the carbohydrates formed in the leaves, and that although the 
sugar content was not materially affected by the size of the yield, ow¬ 
ing to the increased demand for the larger crop, the carbohydrates 
were withheld or possibly withdrawn from other organs of the plant. 
Of the Clairgeau Butter variety one tree produced 600 and the other 
995 grams of fruit per 100 leaves. 

The conclusion is that tlie year following a large crop the plant has 
not the vitality to throw out a large number of buds, and, as is com¬ 
monly seen, the yield is only medium or small. This accounts for the 
periodical variation in yield. Analyses of apples grown on differently 
shaped trees are given as follows: 

Analyses of apples. 


Variety. 


Ananas-llcinotto 


An an as-Iveinette. 

Cbauipagncr-Remette. 

Lamp Abbey-Parruane . -. 


SIi ape of 1 roe. 


Palmate 


Horizontal cordon 

..do. 

Pyramidal. 


100 grams of juice contained— 


weight 
of cue 
apple. 

Sugar bo- 
l'ore in¬ 
version. 

Total 
sugar 
after iu- 
versidC 

Cano 

sugar. 

Acid (cal¬ 
culated 
as malic). 

Grams. 

Grams. 

Grams. 

Grams, 

Grams. 

f 27.5 

G 96 

7. 77 

0.77 

0.29 

J 50. S 

0.63 

8.91 

2.17 

0.42 

1 70.3 

6.34 

9.83 

3.31 

0.47 

1 101.3 

6.35 

10. 04 

3.51 

0.50 

f 79.1 

7.47 

11.12 

3.46 

0.57 

) 172.8 

6.78 

11.18 

4.18 

0.61 

( 57.1 

7.24 

8.13 

0.85 

0.57 

1 98.4 

7.27 

8.93 

1.58 

0 62 

C 03.8 

8.90 

13.15 

4.05 

0.24 

\ 107.7 

7.88 

13.40 

5.24 

0.22 


It is seen that in the case of the same tree, the larger the apple the 
higher the sugar content, and the same rule holds with reference to 
the acid content in most cases. The results confirm the statement of 
others, that the acid and the sugar content stand in no relation to each 
other, and are in opposition to the theory that in the ripening of fruit the 
sugar formation and the acid decrease run parallel. Tlie fact that larger 
apples contained the larger proportion of cane sugar, both with respect 
to tlie total bulk and to the total sugar, in spite of the higher acid con¬ 
tent, is a strong indication that tlie relation of invert sugar to cane 
sugar depends more largely upon other factors than on the acid content 
of the fruit. 

At the conclusion of the article analyses are given of the juice of 
peaches, primes, and plums.— E. w. A. 

The danger from corn cockle in flour and breadstuffs, Kevinny 
(Zeitsch. Nahriingsmtl. Untersuck, undHyg,, 1891, p, 270 ),—Of six hun¬ 
dred and seven samples of flour recently examined by the author, 106 
were found to contain impurities, and 19 per cent of these contained 
corn-cockle seed, the amount of the latter ranging from 0.2 to 2 per 
cent. A person eating 1,200 grams of bread made from flour containing 
only 0.5 per cent of cockle seed would consume 6 grams of cockle seed, 






FOREIGN INVESTIGATIONS. 


311 


an amount which tlie author believes beyond doubt to be poisonous iu 
its effect. While it is conceded that a part of the poisonous principle, 
sapotoxin, is decomposed in baking-, this applies to only a relatively small 
part. The author therefore believes that the grinding or sale of grain 
or meal containing cockle seed should be forbidden.— e. tv. A. 

Earthworms and tuberculosis, Lortet and Despeignes (Gompt. 
rend., 115 (1892). pp. 60, 67). —In a previous paper the author called at¬ 
tention to the fact that earthworms kept the tuberculosis bacilli alive in 
their bodies for many months and could then return to the surface of the 
soil the germs infiltrated into their tissues. On further investigation of 
this question the author found that these worms feeding in a soil con¬ 
taminated with tuberculosis, returned to the surface of the soil in their 
excrement the germs of the disease unimpaired in virulence. This agrees 
with the observations of Pasteur regarding charbon bacteria.—w. ii. n. 

Behavior of sterilized milk toward digestive fluids, Ellenber- 
ger and Hofmeister (Moll'. Ztg., 1892, JS T o. 6; abs. in Vierteljahresseh . 
Chem. Nahrungs- it. Genussmtl ., 1892,p.9). —The casein of milk is said to 
he very much changed by sterilizing. There is no formation of cheese 
in the stomach when sterilized milk is eaten, as is the case with fresh 
milk, and the action of the acids of the stomach and the lactic acid fer¬ 
ment on the casein of sterilized milk is said to be very incomplete. The 
precipitated mass is fine, floccular, light, and not sticky. The sterilized 
milk therefore remains in the stomach in a more or less liquid condi¬ 
tion, and may pass easily and too soon from the stomach into the intes¬ 
tines. In the intestines also it does not coagulate like fresh milk, and 
may therefore pass through these too rapidly, so that there is danger 
that undigested milk may pass through the stomach and intestines. 
The authors believe that there is need for further digestion experiments 
before conclusions as to the relative digestibility of sterilized and raw 
milk can be reached.— e. w. a. 

Is milk acid or alkaline? L. Yaudin (Bid. Soc. Ghim . de Paris , 7-8 
(1892), ser. 3, No. 14, pp. 483-492). —The author’s conclusions from ex¬ 
tended observations are as follows: (1) The milk of mammals possesses 
an acid reaction at the moment when it is drawn from the mammary 
glands; (2) the acidity of the normal milk of animals of the same spe¬ 
cies varies but little; (3) all the influences which disturb lactic secre¬ 
tion (gestation and parturition, feeding, etc.) cause a change of acidity; 
(4) the acid reaction of milk is principally due to the protein substances 
which it contains; (5) the variations in acidity which occur during the 
period of lactation depend upon simultaneous changes in the nature 
and relative proportions of the various protein substances and mineral 
elements of the milk.—w. H. b. 

Transmission of alcohol to milk, Ivlingemann (Moll. Ztg., 1892 f 
No. 5; abs. in Vierteljahressch. Chem . Nahrnngs- n. Genussmtl., 1892, p. 
7). —The author made experiments with goa ts to observe whether where 
alcohol was consumed it was transmitted to the milk. The doses of 
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alcohol ranging from 25 to 200 c. c., strongly diluted with waters, were 
given, at night, and the milk of the following d.ay tested for alcohol. 
Following doses of 25 and 50 e. c. no alcohol was perceptible in the milk. 
"When the amount was increased to 100 c. c. the next morning’s milk 
contained a trace of alcohol (0.15 to 0.3 per cent), bnt the night’s milk 
was alcohol-free. With a dose of 200 c. c. the milk was reduced in yield 
to about one third, and contained 0.35 c. c. alcohol in the morning and 
about 0.1 c. c. at night. The day following this the milk was again 
alcohol-free. Taken in moderate amounts, therefore, there was no trans¬ 
mission of alcohol to the milk, and in large doses only a very small 
amount appeared in the milk. So alcohol was found in human milk 
after the consumption of minute quantities, but with increased con¬ 
sumption small amounts were detected. The behavior of the fusel oil 
in this connection remains an open question.— e. w. A. 
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Fermentation of arabinose with the Bacillus ethaceticus, P. F. Frankland 
and J. MacGregor.— Jour. Chem. Soc., Aug., 1892, pp. 787-745. 

Refutation of the theory of centripetal and ascending movement in cyclones 
(Fduc definitifde la theorie du mouvcment centripbte et ascendant dans les cyclones), H. 
Fate —Compt. rend., 115 (1892), No. 16. pp. 482-485. 

On the composition of sea water, F. Gibson,— Chem. News, 66 (1S92), pp. 151,152. 

The liming of stiff clay soils (Uebcr die Bekalkung von steifen Kleyboden), A. F. 
Holleman.— Landw. Vers. Stat., 41, Heft 1 and 2, pp. 37-41. 

The diffusibility of the Leguminosae bacteria in the soil ( Uebcr die Terbrcitungs - 
fahUjkeit der Leguminosen-Bakterien im Boden), F. Nobbe, E. Schmid , L. Hiltner, and 
E. Hotter. — Landw. Vers. Stat., 41, Heft 1 and 2, pp. 187-140. 

Results from green-manuring heavy soil with white sweet clover ( Erfolge ran 
Bokharaklee (Melilotus alba) als Gnindiingung avf sclncerem Boden). — Braunsehwg. 
landw. Ztg ., 1892, No. 88, p. 160 . 

The theoretical and practical questions in manuring (Die theoretmhen und prak- 
tischen Aufgahen der Diingung), Liebscher. — Fiihliny’s landw. Ztg., 1892, No. 19, pp. 
705-710, and No. 20, pp. 743-748. 

Meadow plants during the dry summer of 1892 (Les prairies dans Veto sec de 
1892), A. Chatin. — Compt. rend., 115 (1892), No. 11, pp. 397-399. 

The sand vetch (Vicia villosa), its importance as the earliest plant for green 
fodder, and the best time for seeding (Die Sandwicke, Hire Bedeutimg ah friiltsie 
Griinfutterpflanee und die zweekmassigste Saatzeit derselben), J. Kuhn.— Landw. Woch- 
eiibl. Schleswig-Holstein, 1892, No. 39, pp. 842-845, and Braunsehwg. landw. Ztg., 1892, 
No. 88, p. 160 . 

Field experimentation in Lorraine (Das Felduersuchswesen in Lothringen ), H. 
Gerdolle. — Landw. Vers. Stat., 41, Heft 1 and 2, pp. 97-122. 

The analysis of the Cavendish banana (Musa cavendishii) in relation to its 
value as a food, W. M. Doherty. —Australasian Association for Advancement of 
Science, Hobart, 1892 , Section B; abs. in Chem. News , 66 (1892), pp. 187,188. 

Mildewing of animal and vegetable materials, especially tobacco ( Ueber das 
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SehimmeJn tierischer and pflanzlicliev Stoffe, besonders des Tabetics), J. Kessler. 
Zeitsch. lantfw. f'er. Hessen, ISO,2, pp. 25-27. 

The manufacture and the properties of linseed cake and linseed meal (Ueber 
die Fabrikuihn und Beschafenheit des Leinhichens bezw. des Leinm elites), Haselhoff.— 
Landiv. Jen. Mat, 41 , Ifeft 1 and 2, pp. 55-72. 

The manufacture and adulteratP n of linseed cake and the detection of the 
latter ( Ueber Fubriltiiion Ventnremigungen von Lei nk lichen und deren Xachweis), F. J. 
van Fescii.— Landiv. Vers. Stat41, Heft l and 2, pp. 70-98 ( illustrated). 

Cake from the seed of false flax (Camelina sativa) (Leindotter Kuchen), F. J. van 
Pe»CH. — Landiv . Vers. Stat., 41, Hefi 1 and 2, pp. 94, 95. 

On the value of asparagin as a food nutiient (Ueber die Bedeutung des A sparagins 
als Xaltrungs*toff). G. Politis .—Zeitsch. Biol, 28, pp. 438-449; abs. in Cliem. Centralbl 
1601, IT, S o. 12. j). 537. 

Effect of asparagin on the albuminoid exchange of Carnivora (Ueber den Einfluss 
des Asparagine auf dm Ummtz des EUceisses beim Fleischfresser), J. Mautiiner —- 
Zeitsch. Biol , As, pp. 501-517; abs. in Cliem. Centralbl., 1S92, II, Xo. 12, p. 537. 

The storage of fluorine compounds in the body of animals accompanying 
the feeding of sodium fluoride {Ueber die Ablatjerung von Fluorrerbindungen im Or- 
gunismus each Fattening von Flu or natrium,) J. Brand el and 1ST. Tappeiner.— Zeitsch. 
Biol. 38, pp. 51P-7.J9; abs. in Cliem. Centralbl , 1892, II, Xo. 12, pp. 537, 538. 

Recognition of yellow coloring matters in food materials, Ciiiappe. — L'Orosi, 
15,pp. 153-150; abs in Cliem. Centralbl, ISO?, II, Xo. 10, p. 437. 

Remarks on feeding experiments in general and the results of some recent 
experiments (Einiges uber Fiitterungsrersnche im Allgemeinen und iiber neuere Hit¬ 
ter ungserf olge), Hucito. —FUh ling’s landiv. Ztg1892, Xo. 20, pp. 728-735. 

Slaughter tests and the quality of meat (Probeschlachtungen und FleisehquaUtdl), 
C. Lehmann. — Dent, landiv. Presse, 1892, Xo. 77, pp. SOI, 802; Xo. 79, pp. 821-823; Xo. 
81, pp. 839,840. 

Tuberculin treatment of tuberculous Guinea pigs (Ueber Tuberknlinbehandlung 
tuberkalmer Meerschweinchen), S. Kitasato.— Zeitsch. Hijg., 12, pp. 320-327; abs. in 
Cliem. Centralbl , 1802, II, Xo. 15, p, G62. 

Is the use of tuberculin as a diagnostic in cattle to be recommended (1st das 
TaberlcuUn zur FesfsteUung der Tuberhtlose bei den Bindern su verwenden) t Eggeling. — 
Mitt. dent, landiv. Ges., ISO?, Xo. 10, p. 101. 

The cause of the color of milk, C. A. Cameron— Cliem. Xews, 36 (1802), p. 1S7. 

Volatile fatty acids of butter, W. Johnstone, — Cliem. Xews, 36 (1S02), pp. 188, 
189. 

Determination of lactic acid in milk (Zur Milchsaitrebestimmung). — Milch. Ztg., 
1892 , Xo. S3, pp. COB-611. 

Difference in the nutritive effect of raw and cooked mlik (Ueber den Unterschied 
der Xiihnv irk iuhj miter und gckochter Milch), Wasileff. — Molk. Ztg., 1892, Xo. 7; abs. 
in Chem. Centralbl, 1802II, Xo. 11, p. 490. 

Determination of fat in milk with the lactocrite and the new acid mixture 
(Ueber die BesUmmung des Fettgehalfes der Milch rermitteht der neuen La ktokri tenure), 
J. XkCMann .—Milch. Ztg,, 1892, Xo. 37, pp. 615-627. 

The determination of fat in milk by the Demichel lactobutyrometer (Ueber 
Milchfettbesihnmung mit dem Lactobutyrometer von Demichel). —L. Graffenberger. — 
Landiv. Vers. Stat., 41, Heft 1 and 2, pp. 43-54. 

JS'ote on the Reichert process for butter and other fats, J. A. Wilson. — Chem. 
Xews, 66 (1892 ), pp. 199, 200. 

Older and more recent Danish experiments on the keeping quality of milk 
and its improvement by pasteurisation (Aeltere und neuere diinische Versuche iiber 
die HaUharkeit der Milch mid deren Vermeil rung dureh das Pmteurisiercn), X. J. Fjord 
and H. P. Lunpe.— Abs. from Danish in Cenirdlbl. agr. Chem., 21, Heft 9, pp. 621-638. 

Effect of pasteurization of milk on its curding with rennet (Einfluss des Fas- 
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teurisircns auf das Lahen tier Milch), VON Freudenreich.— Schweiz. Milch. Ztg.; abs. 
in Finding's landw. Ztg., 1892, No. 20, p. 759. 

Bacteriological investigations of some forms of abnormal milk and butter 
(Bakteriologische Untersuchungen iiber einige Milch und Butterfeh lev), C. 0. Jensen.— 
Abs. from Banish in Centralbh agr. Chem., 21, Heft 9, pp. 628-637. 

The acetic acid test for butter, F. Jean .—Industrie Laitiere, 1892, No. 26, p. 205; 
abs. in Analyst. 1892, pp. 194,195. 

The melting point and composition of butter produced under different 
methods of feeding (Ueber Schmehpunll und chemisette Zusammen&etzinuj der Butter 
hex verschicdener Ernahrungsweise der Milchhihe ), A. Mayer.— Landw. Vers. St at., 41, 
Heft 1 and 2, pp. 15-36. 

The calculation of the value of milk for butter-making (Die Bercchnung des 
Buiterwertes der Milch), E. Kempe.— Molk. Ztg., 1892, No. So , pp. 426, 427. 

The filtration of water used in creameries (Ueber Filtration des Molkereigebrauchs- 
wassers).—Milch Ztg.. 1892, No. 88. pp. 641-645. 

Antiseptics and their importance in dairying (Die Konservierungsmittel and litre 
Bedenftntg in Mollcercibctrieb). It. KrCGER.— Molk. Ztg., 1892, No. 85, pp. 425, 426; 
No. 36. pp. 439. 440; No. 37, pp. 451, 452 ; and No. 38, pp. 460-466. 

Koumiss (Kumys), E. Koch.— Molk. Ztg., 1892, No. 58, pp. 466. 467; No. 59, pp. 478, 
479. 

Experiment with a method for recognizing foreign fats in butter (Versuch 
eines Naehweises fremder Fette in der Butter), J. Ebdelyi.— Zeitsch . analyt. Chem.. 31, 
Heft 4, pp. 407-410. 

Transmission of disease by artificial butter, Scala and Alessi .—Atti B. Acad. 
Med. Roma, 1891; ahs. in Zeitsch. Nahrungsmitteluntcrsuch u . Hyg. 6, p. 24, and Chem . 
Centralbl., 1892,11, No. 15, p. 658. 

The behavior of cholera, typhoid, and tuberculosis germs in milk, butter, 
skim milk, and cheese (Das Verhalten der Krankhcitserreger der Cholera, das Vnter - 
leibstyphus, und der Tnberkulose in Milch , Butter, Molken, und Ease), L. Heim.— 
Teroffenil . Gcsiaidhcitsamte, 1892; abs. in Milch. Ztg..lS92, No. 38, p. 644, and in Molk. 
Ztg., 1892, No. 40, p. 493. 

The agricultural relations of North Africa, especially Algiers ( Die landwirth - 
seltaftlichen Verhaltnme in Nordafrika, besondeu in Algier), A. L. Kiu'ger.— FuhUng's 
landw. Ztg., 1892, No. 19. pp. 712-716. and No. 20. pp. 750-754. 

Biographical sketch of Gustav Kiihu (with picture), Y. Nob in;. —Ian die. Uers. 
Slat., 41, Heft 1 and 2, pp. 1-10. 

Biographical sketch of Max Bchrodt, A. Emmerling.— Landxv , Vers. Stat., 41, 
Heft 1 and 2, pp. 11-14. 
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Purdue University, Indiana. —A special bulletin on commercial fertilizers, 
issued August, 1892, by H. A. Huston, State chemist, contains notes on the fertilizer 
trade in Indiana during 1891, discussions of the agricultural and commercial value 
of fertilizers, fertilizers for specif crops, classification of fertilizers, and adulteration 
of fertilizers, and tabulated analyses of 241 samples of fertilizers (largely bone and 
bone mixtures). 

“ During the past year the number of brands of commercial fertilizers on tlie In¬ 
diana market has considerably increased. During 1891 there were 143 on the market. 
This increase in the number of brands has not been accompanied by a corresponding 
increase in the amount of fertilizer sold, the estimated sales for 1891 being 26,750 
tons against 29,000 tons for 1890, a decrease of 8 per cent.” 

Louisiana Stations. —F. H. Burnette has been elected horticulturist of the State 
station. H. A. Morgan, B. S., formerly horticulturist and entomologist, will here¬ 
after devote himself exclusively to work in entomology. H. E. L. Horton has re¬ 
signed his position as chemist of the Sugar Station. E. G. Clark has heen appointed 
farm manager at the Sugar Station vice W. C. Stubbs, jr. 

Nebraska Station.— H. H. Nicholson has resigned the directorship, hut will 
continue to he chemist to the station. C. L. Ingersoll lias been appointed director 
and agriculturist. C. Y. Smith has been appointed clerk. 

New Hampshire College and Station.— The station has already removed to 
Durham, hut the college will remain at Hanover until next fall. 

Ohio Station.— Freda Dctmers, W. H. Baker, and W. B. Lazenbv are no longer 
members of the station staff. 

Veterinary control of creamery herds.— On account of the increasing prev¬ 
alence of tuberculosis in cattle, some of the large cooperative creameries of Germany 
have decided to require all the cows of their patrons to he placed under veterinary 
control. The herd of each patron is to be thoroughly examined four times a year, 
and when a new cow is purchased it is to be examined without delay and before the 
milk is used. The patrons are required to abide by the decision of the inspecting 
veterinarian and to at once dispose of any animal pronounced tuberculous. 

Prize for milk testing.— In February, 1891, the German Dairy Association, in 
cooperation with several other dairy and agricultural associations, offered a prize of 
3.000 marks ($750) for the best simple milk test. The judges appointed were Prof. 
Fleischmann of the Konigsberg Station, Dr. Schrodt of the Kiel Station, aiulBenno 
Mar tiny of Berlin. By the following October, the date fixed for the beginning of 
the testing, eighteen milk tests were entered. Of these, thirteen were discarded 
for failure to comply with the regulations of the test, leaving only five competing 
methods. The report of the judges has recently heen made public. None of the de¬ 
vices enabled the fat content of milk to be determined as accurately without a bal¬ 
ance as by gravimetric methods, and none were sufficiently simple for practical use. 
Three, however, were deemed worthy of mention. Of these the lactocrite with the 
new acid mixture stood first and the other two are not described. The Association 
has awarded 300 marks to the first and 200 marks to each of the others, and proposes 
318 
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to repeat the offer of a prize at an early date, allowing more time than before for the 
working out of methods. 

In tile above trial the Babcock test proved unsatisfactory, chiefly on account of 
the apparatus furnished with it. The centrifuge was not built solidly enough to 
allow its being run at the prescribed rate of speed with regularity, and the tubes 
were not accurately graduated and often broke during whirling. It is suggested 
that the method might prove more satisfactory with improved apparatus, he cent] y 
a German firm placed upon the market improved apparatus for making the test, cost¬ 
ing $15. The test with this apparatus is being subjected to rigid trial. 

Milk cake. —In Volume in, p. 581, of the Record, reference was made to a re¬ 
cently devised mode of utilizing centrifugal skim milk by precipitating the casein 
from it, mixing the dried casein with some concentrated feeding stuff, and pressing 
into cakes for feeding stock. The feeding stuff used for mixing with the casein is 
varied so as to produce a more and a less nitrogenous cake for different purposes. 
The Kordish Mejeri-Tidning gives the composition of a milk cake intended for feeding 
young calves as follows: Water 8.85 per cent, protein 24, fat 13.48, carbohydrates 
48.17, and ash 5.50. 

In feeding the cake is stirred up with water or with water and skim milk. Com¬ 
pared with whole milk the cake contains six times the amount of protein and about 
four times the amount of fat in the former. The cake is said to cost about one third 
less than its equivalent of whole milk. Artificial digestion trials indicated that the 
protein was highly digestible. Feeding trials with young calves resulted satisfac¬ 
torily. In these trials 1 kg. of the cake was mixed with 14 kg. of skim milk and 4 
liters of water. Calves between 24 and 41 days old ate the mixture readily and in 
large quantities, showed no ill effects from it, and made good gains. 

Association for Agricultural Experimentation.— Through the efforts of 
Prof. W. Kirehner, of the agricultural institute at Leipsic, an association for agri¬ 
cultural experimentation has been formed in the Kingdom of Saxony. Already the 
Association has about 100 members. It is proposed in 1892 and 1893 to carry on a 
number of cooperative fertilizer experiments, together with feeding experiments 
with different breeds of cattle to compare the effect of various rations on the in¬ 
crease in live weight of the animals, the dressed weight, and the quality and cost of 
the meat i>rodiiced. 



LIST OF PUBLICATIOXS OF THE UNITED STATES DEPARTMENT OF A6BICDLTDE 

SEPTEMBER, 1892. 


Division of Entomology: 

Insect Lite, vol. v, No. 1, September, 1892. 

Division of Botany: 

Contributions from the II. S. National Herbarium, vol. i, No. 5, September 20,1802. 
Dimmon of Statistics: 

Report on the Condition of Crops, September, 1892. 

Wka i her Ben fac : 

Monthly Weather Review, June, 1892. 
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LIST OF STATION PUBLICATIONS RECEIVED BYTHE OFFICE OF EXPERIMENT STATIONS. 

SEPTEMBER, 1892. 


Colorado Agricultural Experiment Station: 

Fourth Annual Report, 1891. 

Bulletin Mo. 20, August, 1892.—The Best Milk Tester for the Practical Use of the 
Farmer and Dairj man: The Influence of Food upon the Pure Fat Present in 
Milk. 

The Connecticut Agricultural Experiment Station: 

Bulletin Mo. 113, September, 1892,—Notice as to Bulletins and Annual Reports; 
Fertilizers. 

Georgia Experiment Station : 

Circular No. 2.—Crop Report for June, 1892. 

Icov a Agricultural Experiment Station: 

Bulletin Mo. 18, August, 1892.—Experiments with sheep; Feeding Colts; Sweet 
vs. Sour-Cream Butter; Diseases of Plants Common to Iowa Cereals; Reports 
on Injurious Insects; The Apple Trees and Apple Crop on the College Farm; 
A Separating Experiment ; Experimental Creamery. 

Kansas Agricultural Experiment Station: 

First Annual Report, 1891. 

Bulletin Mo. 33, August, 1892.—Experiments with Wheat. 

Kentucky Agricultural Experiment Station: 

Bulletin Mo. 42, September, 1892.—Experiments with Wheat and Oats. 

Maine State College Agricultural Experiment Station: 

Annual Report, 1891, part v. 

Massachusetts State Agricultural Experiment Station: 

Bulletin Mo. 43, August, 1892.—Weather Observations; Winter Feeding Experi¬ 
ments with Lambs; Miscellaneous Analyses of Materials Used for Manurial 
Purposes; Analyses of Licensed Commercial Fertilizers. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

* Meteorological Bulletin Mo. 44, August, 1892. 

* Experiment Station of Michigan Agricultural College : 

Bulletin No. 87, September, 1892.—Smut in Oats and Wheat, Jensen or Hot 
Water Treatment. 

Agricultural Experiment Station of Nebraska: 

Bulletin No. 24, September 15, 1892.—Notes on Certain Caterpillars Attacking 
Sugar Beets. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 42, September, 1892.—Second Report upon Electro-Horticulture, 

Bulletin Mo. 43, September, 1892.—Some Troubles of Winter Tomatoes. 

Ohio Agricultural Experiment Station: 

Bulletin Mo. 42, August, 1892.—Field Experiments with Wheat. 

Bulletin No. 43, September, 1892.—Greenhouses and Greenhouse Work; Toma¬ 
toes and Lettuce as Greenhouse Crops; The Food of the Robin. 
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Oklahoma Agricultural Experiment Station: 

Bulletin No. 3, June. 1892.—Insects and Insecticides. 

The Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 20, July, 1892.—Tests of Dairy Apparatus. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 18, August, 1892.—Fertilizers. 

Tennessee Agricultural Experiment Station: 

Bulletin vol. v. No. 3, July, 1892.—A Contribution to tlie Study of tins Econ¬ 
omies of Milk Production. 

"Washington Agricultural Experiment Station: 

First Annual Report, 1891. 

"West Virginia Agricultural Experiment Station: 

Bulletin No. 25, August, 1892,—Plat Experiments with Commercial Fertilizers on 
Wheat, 

o 
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'VOL. IY. November, 1892. 


No. 4. 


An interesting experiment with Koch’s tuberculin as a means of 
determining whether cattle are affected with tuberculosis, is reported 
in Bulletin No. 21 of the Pennsylvania Station, an abstract of which 
may be found on page 359. More than fifty animals were included in 
the test, in only two of which the characteristic rise of temperature was 
produced by the injection of the tuberculin. One of these was pro¬ 
nounced healthy by a skilled veterinarian who made an independent 
physical examination of the herd. At the same time his diagnosis 
pointed out three animals as probably tuberculous which were not 
brought under suspicion by the Koch test. A post-mortem examina¬ 
tion showed that the tuberculin had been a sure means of diagnosis, 
while the physical examination had been at fault in indicating that 
animals were tuberculous which were really suffering from nonconta- 
gious lesions of the lungs. The present status of this question in 
Europe is thus summed up in an editorial in the Berliner Thierarztliche 
Wochenschrift of June 16, 1892, as translated in the bulletin of the 
Pennsylvania Station above referred to: 

We sliall now stop publishing reports on tuberculin in the Berlin Veterinary Weekly 
unless they contain some new facts or views. Since the publication of the reports 
of the extensive experiments of the Royal Health Office we may regard the question 
of the value of tuberculin in the diagnosis of tuberculosis of cattle as settled. 

The proof which has been presented to our readers is more than sufficient. The 
results are absolute and gratifying, and sho w that tuberculin is a reliable agent for 
determining the presence of tuberculosis in cattle. 

Koelfs discovery has been of extraordinary value to veterinary science, and the 
few cases in which the results obtained from the use of tuberculin were not satis¬ 
factory do not detract from the value of the discovery. The exceptions are of still 
less importance since they comprise only cases in which animals reacted without 
being tuberculous. But since these animals invariably suffered from other serious 
diseases, the owners did not experience loss from the slaughter in consequence of the 
reaction. On the contrary, when animals do not react afteT the injection of tuber¬ 
culin it can be said with almost absolute certainty that they are free from tubereu* 
losis, since not a single case has been unquestionably established in which animals 
containing tubercles have not reacted. 
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When we consider the insidious and dangerous character of tuber¬ 
culosis as a disease which may not. only be transmitted from animal to 
animal but from animals to men, the practical importance of the dis¬ 
covery of this scientific means of diagnosis appears to be very great. 
Certainly it should be resorted to whenever there is reason to suppose 
that tuberculosis exists in any herd. In the case of cows T^ept for 
supplying milk for family use it may even be found desirable to make 
periodical tests for tuberculosis. There is an increasing amount of 
evidence that a considerable share of the mortality among infants is 
due to some form of this dread disease. How much of this is derived 
from infected milk has not been determined, but it seems to be clearly 
shown that the milk of tuberculous cows frequently contains the 
bacillus of tuberculosis, even when the udder is healthy. This matter 
is worthy of careful investigatiou by boards of health and departments 
of milk inspection. Koch’s tuberculin has proved a failure as a direct 
agent for the cure of tuberculosis, but it apparently has a great future 
as one of those preventive remedies the widespread use of which will 
after a time greatly reduce, if not entirely banish, the ravages of con¬ 
tagious diseases. 


In the pursuit of purely practical results which may satisfy the de¬ 
mands of the farming constituency, opportunities for collecting data of 
scientific interest are often overlooked by station workers. A striking 
instance of this is famished by the feeding experiments with dairy 
cows. A large proportion of these experiments are made with the 
prime object of comparing the effect of different feeding stuffs or of 
different rations on the cost of milk production. The method com¬ 
monly followed in such cases is to record the amount of food eaten and 
of milk produced in each period; calculate the gross and perhaps the 
net cost of the food per quart or per pound of milk produced; notice the 
changes in live weight of the cows; and ascertain the composition of 
the milk at intervals of one or two weeks. Such experiments may 
serve to show for a given set of conditions the cost of milk with differ¬ 
ent feeding stuffs. They may also indicate, though less accurately, the 
cost of food per pound of butter fat. But regarding the actual compo¬ 
sition of the milk and the absolute yield of milk ingredients in differ¬ 
ent periods, such experiments teach little if anything. The variation 
in the composition of the milk of a single cow from day to day has 
often been shown to he great, and it has been urged that in order to 
determine the character of the milk for any period the analyses must 
be frequent. The introduction of reliable rapid methods for testing 
milk has made it practicable to include in such experiments a study of 
the composition of the milk of the individual cows on trial. By means 
of composite samples and a rapid milk test the milk of each cow might 
be tested for fat morning and night daily. From these results and the 
specific gravity the percentage of solids could be calculated by reliable 
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formulas. Without in any way detracting'from the interest ot the ex¬ 
periment from a practical point of view, and without any very consid¬ 
erable extra work or expense, data could thus be secured which would 
often be extremely interesting and valuable from a scientific stand¬ 
point. In the aggregate such data might go a long way toward clear¬ 
ing up the much-disputed question of the effect of food on the yield and 
composition of milk. 


According to a recent account of the experiment station movement 
in Portugal published in Die LandivirtseJiaftlieJie Versuchs-Stationen , 
that country contains at present three stations. Of the twelve stations 
planned only five were established, and two of these have recently been 
abandoned. The remaining three are located at Lisbon, Oporto, and 
Evora. The director of the first is Eamiro Lareher-Marcal; of the sec¬ 
ond, Guilh. Adv. de Silveira; and of the third, Antonio Gomes Eamalho. 
Each station has a director of the chemical laboratory, with an assistant. 


Eonmaniahas one experiment station (Statiiuiea agronomica ), which 
was established at Bucharest in 18S7, under the directorship of Cor¬ 
nelius Eoman. The station is about to be reorganized, with an increased 
appropriation. The first annual report will soon be translated into the 
German language. 



AGRICULTURAL EDUCATION IN ITALY. 

L. Paparelli. 

Agricultural education iu Italy is at present mainly under the direc¬ 
tion of the Ministry of Agriculture, but partly under that of the Minis¬ 
try of Publie Instruction. It is distributed in the following schools 
and courses: (1) High schools of agriculture; (2) special agricultural 
schools, and sections of agriculture and survey in technical institutes; 
(3) practical schools of agriculture; (4) courses of rural economy and 
agriculture in universities; (5) special short courses given at experi¬ 
ment stations; (6) itinerant chairs of agriculture and of viticulture; 
(7) courses of agriculture in normal and technical schools; (8) agricul¬ 
tural instruction in elementary schools; (9) private schools of agricul¬ 
ture. Besides these regular schools and courses instruction on sub¬ 
jects of special interest is given every year in different districts of the 
Kingdom. 

Royal high schools of agr iculture .—There are at present in the King¬ 
dom three high schools of agriculture, at Milan, Pisa, and Portici. 
The school at Pisa is counected with the Boyal University and is under 
the control of the Ministry of Public Instruction, while those at Milan 
and Portiei are autonomous and depend upon the Ministry of Agricul¬ 
ture. 

The school at Milan was established in 1870 and that at Portici in 
1872. They are organized in the same manner, though with some modi¬ 
fications in the courses which are rendered necessary by the different 
climatic conditions and by other causes. Their objects are to give 
young men who have completed their studies in a lyceum or in a tech¬ 
nical institute a scientific and practical knowledge of agriculture and 
rural industries, corresponding to the actual status of science; to pro¬ 
vide special instruction for those desiring to become professors in the 
agricultural branches; and to promote the progress of agriculture by 
means of experimental investigations. 

The average number of students in each school is about fifty. The 
regular course of study lasts three years. The graduates of high stand¬ 
ing who intend to become professors are admitted to the course of 
“Magistero,” which lasts two years. At Portici the triennial course is 
arranged as follows: 

First year: General agriculture, sericulture, apiculture, animal anat¬ 
omy and physiology, inorganic chemistry, analytical chemistry, agri- 
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cultural physics, meteorology, morphological and systematic botany, 
agricultural geology, mineralogy, and drawing. 

Second year: Special agriculture, zootechnics, surveying, industrial 
drawing, organic chemistry, agricultural chemistry, analytical chem¬ 
istry, physiological botany, vegetable microscopy, agricultural ento¬ 
mology, rural laws, political economy, and statistics. 

Third year: Eural economy, bookkeeping, rural estimation, arbori¬ 
culture, horticulture, viticulture, olive culture, forestry, practical 
zooteehnies, diseases of animals, surveying, hydraulics, drainage, agri¬ 
cultural chemistry, chemieo-rural technology, vegetable pathology, 
rural mechanics, construction, industrial drawing, wine-making, oil¬ 
making, and dairying. 

The income of these schools amounts to about $24,000 each per an¬ 
num, of which three fifths are given by the Government and two fifths 
by the Province and the city. Each regular student pays $28- yearly, 
viz, $20 for the lectures and $8 for the use of the laboratories. The 
graduating fees amount to $20 per student. Special students pay $4 
for each course taken and $3 for each certificate of studies. Upon ex¬ 
amination two scholarships are given every year for the benefit of 
students either in the triennial regular course or in the “Magistero” 
course. Besides these the graduates are given full fellowships for some 
special branches to be studied in schools of the State or in those of for¬ 
eign countries. 

The school at Pisa, which has been established much longer, differs 
from the two above mentioned by having a course of study lasting four 
years, but at the end of the fourth year graduates may also have the 
“Diploma of Magistero, 77 for which they must matriculate at the begin¬ 
ning of their senior or last year in. order to follow some special courses 
required to complete their agricultural instruction and to fit them to 
become professors. 

These three schools are well equipped with scientific and technical 
laboratories, museums, experimental fields, meteorological observatories, 
libraries, etc. Most of the graduates become professors in other schools 
and officers in experiment stations, or occupy other Government posi¬ 
tions; there are only a few who devote themselves to farming. It is 
the intention of the Ministry of Agriculture to establish the regulation 
that all graduating students of the schools of Milan and Portici shall 
spend one additional year in practice on the farm of the new school of 
viticulture at Perugia before getting their diplomas. The school at 
Perugia owns more than 5,900 acres of land, divided into five farms, 
representing all cultures and industries, and doubtless will be a splen¬ 
did field for the practical instruction of the students. The results of 
experiments and investigations carried on by the personnel of these in¬ 
stitutions are published in the Annals of each school, in the Journal of 
the Agricultural Experiment Stations, in the official publications of the 
Ministry of Agriculture, and in other scientific reviews. 
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„Special agricultural schools.— These schools have been established 
with the purpose of educating experts for some of the most important 
cultures and industries. At present there are the following special 
schools: Royal Institute of Forestry at Vallombrosa, Tuscany5 Royal 
Schools of Viticulture and Oenology at Conegliano. Alba, Avellino, 
Perugia, Catania (Sicily), and Cagliari (Sardinia); Royal School of 
Zootechnics and Dairying at Reggio d ? Emilia; Royal Zootechnical In¬ 
stitute at Palermo, Sicily; Royal School of Pomology and Horticulture 
at Florence, Tuscany; Royal School of Olive Culture and Oil-Making 
at Bari, Puglie. 

Institute of Forestry at Vallombrosa.— As early as 1869 the Ministry 
of Agriculture established a school of forestry in the ancient Abbey of 
Vallombrosa. This place was very suitable for such an institution on 
account of the amenity of its climate, its healthy location, its nearness 
to large and beautiful forests, and also because of the large abbey build¬ 
ing. This school is about 23 miles distant from Florence. The build¬ 
ing stands about 3,117 feet above the sea level, and the mountains be¬ 
hind it reach 4,698 feet in height. The forests annexed to the school 
cover about 3,632 acres, and include magnificent representatives of 
forests of chestnuts, beeches, and conifers. 

The course of study lasts four years. The scholastic year extends 
from March to November. The students are divided into ordinary and 
extraordinary. To the first category belong those who enter the 
Government service, to the second category those who attend the 
school with the sole object of learning forestry. 

The number of students that can be admitted each year is determined 
by the Ministry of Agriculture, and is arranged in such a manner as 
not to exceed forty in the four years 7 course. Admission is obtained 
by competitive examinations in the following branches: Italian and 
French, geography, natural history, mathematics, physics, and chem¬ 
istry. However, a certain number of students who are graduates (li¬ 
centiates) of a lyceum or of the agricultural and physico-mathematieal 
sections of a technical institute, maybe admitted without examination. 
The students board and lodge in the institute, to which they pay $120 
per annum. They wear the official uniform of the institute, which 
resembles that of the Government forest officers. 

The best student of the graduating class may be sent at the expense 
of the State to study for some time iu foreign countries. All the ordi¬ 
nary graduate students enter the State service with the title of Vice 
Inspector of Forests. All students that pass satisfactory examinations 
at the end of the course are granted the diploma of Forestry Expert 
(Ferito Forestale). 

Every year the students, under the direction of a professor designated 
by the Ministry, are allowed to make a scientific and practical excursion 
in the forests either of the state or of private individuals. Practical 
work is required in the forests of Vallombrosa, in the nurseries, and in 
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the laboratories and cabinets of physics, chemistry, natural history, 
dendrology, etc. A well-equipped library is at the disposal of the pro¬ 
fessors and students. 

The branches taught in the Institute of Yallombrosa are as follows: 

First year: Italian literature, French language, inorganic and an¬ 
alytical chemistry, mineralogy, geology, physics (with laboratory work), 
morphology and classification of plants, advanced algebra, geometry, 
and drawing. 

Second year: Italian literature, French language, zoology, organic 
chemistry applied to forestry, systematic botany, forest economy and 
technology, German language, drawing, trigonometry, and analytical 
geometry. 

Third year: Surveying, forestry mathematics, forestry (plan, man¬ 
agement, protection, etc.), German language, mechanics, vegetable 
pathology and physiology, and general and special agriculture. 

Fourth year: Estimation of forests (with practice of surveying), for¬ 
estry (forest regulations, practical application), forest laws, civil, road, 
and hydraulic architecture applied to forestry, botanical geography, 
German language, and drawing. 

For the year 1891-’92 the income of the institute was §10,020; this 
sum also covered the other outside expenses for the dissemination of 
forest instruction. 

Boyal schools of viticulture and cenology .—The object of these schools 
is to train technical directors for important vineyards and wineries, 
managers for vineyards, and cellar masters. Two independent courses 
are offered, one of four and the other of two or three years. The sub¬ 
jects embraced in the four years’ course are Italian literature, French, 
German, or English, history, geography, mathematics, physics, mechan¬ 
ics, surveying, drawing, bookkeeping, mineralogy, geology, zoology, 
botany,chemistry,vegetable pathology, agriculture,viticulture, cenology, 
chemical technology of wines and secondary products, laws regarding 
the wine industry, and commerce. From two to six hours per day are 
occupied in practical work in the cabinets, laboratories, vineyards, 
cellars, and distillery. Besides the work of instruction, these schools 
carry on investigations regarding the culture and diseases of grapes 
and other ciiltivated plants, the preparation and conservation of wines, 
and other subjects connected with related industries. 

Boyal School of Zootechnics and Dairying at Beggio d? Emilia. —This 
school was established in 1879 with the object of preparing experts for 
raising animals and for dairying. The theoretical and practical in¬ 
struction is given in a biennial course, though graduate studentsof 
good standing may have a third year of advanced study. Besides the 
instruction, the school carries on investigations and experiments con¬ 
cerning zobtechnics and dairying. The subjects taught are Italian 
language, history, geography, mathematics, bookkeeping, mineralogy, 
geology, botany, physics, general and applied chemistry, dairying, ani- 



330 


EXPERIMENT STATION RECORD. 


natal anatomy, physiology, zoogony, hygiene, zoology, zootechnics, and 
penmanship. The practical work is obligatory, and varies from five to 
eight hours daily. 

The students of the advanced course attend special lectures onzootech- 
nics, dairying, applied chemistry, etc,, and take part in the practical 
work of the dairy, the chemical laboratory, and the stables. For their 
work they receive a certain sum, which is subtracted from that required 
for their living at the school. 

Royal ZodtecJmical Institute at Palermo.— This institution, established 
in 1884, has for its objects (1) to disseminate in tbe Island of Sicily 
selected breeds of the races of domestic animals best adapted to local 
conditions; (2) to favor the raising of imported animals and to experi¬ 
ment in crossing with native races, supplying the breeding animals to 
the farmers; (3) to promote the improvement of native races by selec¬ 
tion; (4) to serve as a breeding station; (5) to promote the culture, 
harvesting, and curing of forage plants with reference to maintaining 
an adequate food supply for domestic animals during times of drouth; 
(6) to promote the increase of domestic animals in the island, and to 
disseminate, by means of publications, by lectures, and even by the ad¬ 
mission of students to the institute, the proper practice of zootechnics 
and prairie culture. The scientific personnel of the institute includes a 
director and a veterinary surgeon. The annual expense of the insti¬ 
tute amounts to about $1,400. 

Royal School of Pomology and Horticulture at Florence. —This school, 
which was established in 1882, has for its object the training of experts 
in pomology and horticulture. The instruction is given in three years 
and is mostly practical. The branches taught are the following: Ital¬ 
ian, French, history, geography, mathematics, bookkeeping, physics, 
chemistry, meteorology, botany, zoology, cultivation of fruit and vege¬ 
tables, landscape gardening, floriculture, surveying, drawing, and pen¬ 
manship. 

Royal School of Olive Culture and Oil-Making at Bari .—This school 
was established in 1881, to give special instruction to persons intend¬ 
ing to become olive culfcurists and oil makers. The students work from 
five to eight hours daily on the farm and in the olive orchard and oil 
mill. This practical work is accompanied by lectures on' the elements 
of the following branches during a three-years’course: Italian language, 
history, geography, mathematics, bookkeeping, drawing, penmanship, 
general and special agriculture, zootechnics, rural economy, natural 
history, botany, zoology, geology, mineralogy, olive culture, ofi-making, 
rural industries, and surveying. 

Sections of agriculture and surveying in the royal technical institutes .— 
These institutes or colleges were established in 1859, and are under 
the direction of the Ministry of Public Instruction. The sections that 
may be in each college are the following: (1) Physico-mathematical, 
{2} agricultural, (3) surveying, (4) commercial, (5) industrial. Their 
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object is to prepare experts in the different lines. There are at present 
in Italy sixty technical institutes, distributed in the different provinces 
of the State* 

Royal practical schools of agriculture. —The systematic establishment 
of these schools was begun in 1880, with the understanding that grad¬ 
ually each province should be provided with one or even two or three 
of these schools. At present there are in Italy twenty-four practical 
schools of agriculture. Their object is the dissemination of an ele¬ 
mentary theoretical and practical knowledge of agriculture and related 
industries. The regular course of instruction is given in three years, 
but if necessary a fourth year may be added, with a special program. 
The program of studies is the same for all practical schools, though 
there may be some modifications rendered necessary by local needs of 
the schools. The branches taught in the triennial course are the fol¬ 
lowing: Italian language, history, geography, mathematics, botany, 
physics, drawing, general bookkeeping, agriculture, chemistry, zoology, 
zootechnics, and surveying. Practical work is obligatory for six to 
seven hours daily. The students of these schools, as well as those of 
special schools of agriculture, also receive instruction in military drill 
once a week. All who have received an elementary education can be 
admitted to these schools. Students lodge and board in the school, to 
which they pay about $70 yearly. Each school is well provided with 
laboratories, machines, and farms for the technical instruction of the 
students. 

Courses of rural economy and agriculture in universities or high insti¬ 
tutes .—A chair of rural economy and estimation is maintained in the 
royal schools of applied engineering, which, with few exceptions, 
are connected with universities. These schools are located at Turin, 
Rome, Naples, Padua, Bologna, Pisa, and Palermo. Courses in agri¬ 
culture and rural economy and estimation are given in the Royal Poly¬ 
technic Institute at Milan and at the University of Perugia. These 
schools are under the direction of the Ministry of Public Instruction. 

Special short courses at experiment stations. —Courses in silk culture, 
one for men and another for women, are given every year at the Royal 
Station of Sericulture in Padua. The Ministry of Agriculture, in order 
to favor the provinces where sericulture has or may have a special im¬ 
portance, grants yearly a certain number of scholarships to such prov¬ 
inces. Those who complete the theoretical and practical course of 
the station and pass a satisfactory examination are given the title of 
Director of Observatory of Sericulture. 

Special courses of sericulture and apiculture are also given in the 
high schools of agriculture at Milan and Portiei. In the latter has 
been established an apiary, intended principally for instruction. 

A special theoretical and practical course in dairying is given every 
year in the Royal Station of Dairying at* Lodi. The course lasts three 
months, from September 1 to November 30. Those who complete the 
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course and pass a satisfactory examination both, in the theory and 
practice of dairying are given the title of Director of Dairy Observa¬ 
tories. For this course also the Ministry of Agriculture puts at the 
disposition of the provinces a certain number of scholarships. Practi¬ 
cal instruction in dairying is given yearly also in the dairy observ¬ 
atories and in several of the practical schools of agriculture. 

Itinerant chairs of agriculture, viticulture, and cenology .—This kind 
of instruction was started in 1887, but has only developed recently, 
especially in the lines of viticulture and oenology. At present there 
is an itinerant chair of agriculture in the region of Polesine, with head¬ 
quarters at Eovigo, and there are five itinerant chairs of viticulture 
and cenology at Gattinara (Province of Novara), Solmona (Aquila), 
Marino (Rome), Eionero in Volture (Potenza), and Nicastro (Catanzaro). 
The task of each chair is the careful study of the conditions of the 
localities, to know what is done and why it is done, in agriculture, in 
viticulture, and in cenology, and hence inculcate by any possible means 
(by lectures, by practical experiments in the fields, in vineyards, and in 
cellars, by analyses of the products, etc.) what should be done and 
what could be done better. It is the advice of the Ministry of Agricul¬ 
ture that at the end of five years at most the location of the chair 
should change. Great practical benefits are derived from such instruc¬ 
tion, and many other provinces are asking the Ministry for the estab¬ 
lishment of these chairs. 

Courses of agriculture in normal and technical schools .—By an agree¬ 
ment between the Ministries of Agriculture and of Public Instruction, 
since 1866 agricultural instruction has been introduced in normal 
schools, but it was rendered obligatory in 1880, Most of the schools 
have an agricultural garden. The expenses of instruction are divided 
equally between the two Ministries. The Ministry of Agriculture also 
gives subsidies from time to time. 

The number of normal schools for men which have the regular income 
from the Ministries is twenty. In normal schools for women agricul¬ 
tural instruction was started in 1879- ! S0 in the school of Udine. This 
sehool has a special agricultural section, with a biennial course. Most 
of the women who at present teach agriculture in other normal schools 
come from that section. Ten other normal schools for women have 
agricultural instruction. The students are taught the fundamental 
principles of agriculture, horticulture, fruit culture, and floriculture; 
also sericulture, apiculture, aviculture, etc., and the preparation and 
and conservation of alimentary products. 

In the Queen Margherita’s College at Anagni (Rome) there is a 
special lady teacher for agriculture. The sehool has also an agricul¬ 
tural garden, where the students can do practical work. This instruc¬ 
tion was organized in 3890. The expenses are borne by the Ministry 
of Agriculture. 
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In the technical schools of Citta di Castello, Fano, and Bimini an 
additional fourth-year course has been established for instruction in 
theoretical and practical agriculture. 

Agricultural instruction in elementary schools , agricultural colonies , 
etc. —This instruction was recommended by the Ministry of Agriculture 
in the early seventies, but it has been put in regular operation only 
during late years. The instruction is given by teachers who have at¬ 
tended regularly a normal school where agriculture is taught, or by 
teachers who have attended with success the course of agricultural 
lectures promoted by the Ministry of Agriculture. In the scholastic 
year of 1890- ? 91 the number of teachers who gave instruction in agri¬ 
culture in elementary schools' was five hundred and fifty-five. The 
Ministry of Agriculture gives every year a subsidy to the teachers 
in charge of this instruction besides their ordinary duties. 

Elementary instruction, but entirely practical, is given in the so- 
called agricultural colonies, which are provided with more or less 
extensive farms, where the work is done by the pupils themselves. 
These institutions are of two classes, free colonies and reformatory 
colonies. In both the pupils admitted come from poor families and 
sometimes are orphans or foundlings. The reformatory colonies are 
exclusively intended for youths of bad instincts. There moral educa¬ 
tion is combined with practical instruction in agriculture and rural 
industries, as in the free colonies. 

Private agricultural schools. —Elementary and practical instruction in 
agricultural branches is also given in several private institutions, which 
the Government aids and over which it exercises some surveillance by 
approval of the programs of studies, by the granting of subsidies, by 
inspection, or by sending an official representative to the final examina¬ 
tions. 

8378—No. 4-2 
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BOTANY. 

A. C. TftUE, Editor. 

Report of botanist for 1891, F. L. Harvey (Maine Sta. Report, 
for 1891 , | ip. 175-187 , plate 1 ).—A resume of tlie work done during 1891 
in the following lines: (1) Tests of the vitality and purity of seeds; (2) 
notes on weeds; (3) examination of several species of mosses with ref 
erence to their value as forage plants; (4) the continuation of the study 
of potato rot and black knot; (3) extension of the station herbarium. 
In the chemical examination of mosses one species, Eypnum splendens, 
was found to contain as much nitrogenous matter as timothy .hay, but 
its degree of digestibility was only 36 per cent as compared with 72 per 
cent for timothy. Brief notes are given on the following species of 
weeds: Jamestown weed or thorn apple (Datura stramonium), white 
radish (Raphanus raphanistrum), yellow dock ( Rumex crispus), and 
chess or cheat (Bromus secalimts). 


METEOROLOGY. 

Meteorological observations, L. G. Carpenter (Colorado 8ta. 
Report for 1891, pp. 57-72, 78-84, 89-97, diagram 1). —Tables give the 
total amount and daily variations (forenoon and afternoon) of sunshine 
for each month of 1891 at Port Collins, Rocky Pord, and San Luis; 
daily thermometer readings and range of temperature for each month, 
and average daily barometric pressure at Port Collins; the comparative 
meteorological conditions at Port Collins and Manhattan (difference in 
elevation 3,500 feet), and annual summaries of meteorological observa¬ 
tions at the station (Port Collins) and at the Divide, San Luis, and 
Arkansas Valley Substations. 
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Comparative observations at Fort Collins and Manhattan. 



Temperature (degrees F.). 

Mean 

dew¬ 

point. 

Mean 

relative 

humidity. 


Mean, 
7 a. in. 

Mean, 
7 p. m. 

Mini¬ 

mum, 

7 a. m. 

Daily 

mean. 

Port Collins. 

39.29 

45.26 

—13.70 

36.85 

25.78 

65.57 

Manhattan._. 

37.40 

36.30 

— 5.00 

42.28 

31.55 

69.41 



Meteorological summary, January-July, 1892 (Massack usetts 
State Sta. Bid. No. 43, Aug., 1892, p. 1 ).—A tabular statement of 
the highest, lowest, and mean temperature, precipitation, prevailing 
wind, and cloudiness for the first seven months of 1892. The maximum 
temperature was 94.5° F. (June 4), the minimum 10° (January 17), and 
the mean 45.58°. 


SOILS. 


W. H. Beal, Editor. 

Soil temperatures and terrestrial radiation, L. G. Carpenter 
(Colorado Sta. Report for 1891 , pp. 73-78, 85-88 ).—A tabular record 
and diagram show the weekly means of soil temperatures at depths of 
from 3 to 72 inches for three sets of soil thermometers placed in soils 
varying in elevation and moisture. u Set A is on a slope facing south, 
grassed, in a sandy clay soil. Set B is in a low place with dark soil 
and ground water at a depth of about 5 feet; this is subject to irri¬ 
gation. Set C is on a knoll near the college barn and on the north¬ 
ern slope.” 

Soil temperatures at different depths. 


Depths. 


Set. 

Maxi¬ 

mum. 

Date. 

Mini¬ 

mum. 

Date. 

Range. 

A 

Degrees. 

84.0 

July 24. 

Degrees. 

17.8 

February 9. 

Degrees. 

66.2 

A 

80.6 

July 11. 

21.9 

February 10. 

58.7 

B 

69.8 

July 9. 

28.5 

February 12. 

41.3 

C 

77.7 

July 23. 

23.2 

-do. 

54.5 

B 

66. S 

August 15. 

31.4 

-do. 

35.4 

C 

75.3 

July 23. 

26 0 


49.3 

36.6 

A 

68.7 

July 26. 

32.1 

February 14, 16, 
and 17. 

March 14--- 

B 

63.7 

August 15. 

34.6 

29.1 


71.8 

July 30. 

30.7 

February 12. 

41.1 

A 

65.6 

August 16, 17, 19, 
aud 20. 

34.0 

February 19, 22, 
23, ana 26. 

31.6 

B 

62.2 

Augnsfc 20... 

36.6 

March 14. 

25.6 

c 

67.4 

July 30.--,..._ 

34.1 

February 19_.... 

33.3 

24.8 

; a 

63.8 

September 17. 

39.0 

March 12-23. 

t B 

68.5 

August 20. 

I 

40.5 

March 14 and 
April 10. 

28.0 


3 inches.. 
6 inches.. 

12 inches. 
24 inches 

36 inches 
72 inches 


u A comparison of the temperatures at the different depths will show 
that during the winter season the soil is coldest at the surface, and that 
as warming takes place the surface warms the fastest, so that after 
the 1st of April the surface becomes the warmest.” 

Daily readings of terrestrial radiation thermometers for each month 
of 1891 are also tabulated. 
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FERTILIZERS. 

IT. H. Beal, Editor. 

On the Gunning-Kjeldahl method and a modification applica¬ 
ble in the presence of nitrates, A. L. Winton ( Connecticut State 
Sta. Bui. No. 112 , June , 1802 , pp. 1).— Comparative determinations of 
nitrogen in cotton-seed meal, castor pomace, tankage, bone, fish, guano, 
and mixed fertilizers free from nitrates by the Kjeldahl and Gunning 
methods, are reported. These results, as well as those 11 obtained by 
Gunning,* Atterberg,t Van Slyke,+ and others, on fodders, dairy prod¬ 
ucts, fertilizers free from nitrates, and various organic substances, 
show that this [the Gunning] method is fully as accurate as the ordi¬ 
nary Kjeldahl method and in some cases gives better results.” It also 
appears to possess the advantage of being applicable to the determina¬ 
tion of nitrogen in various alkaloids, azo-compounds, and bodies of the 
aromatic series. It is not, however, applicable to the determination of 
nitrogen in nitrates, and for the general purposes of fertilizer analysis 
it is very desirable to have a method which secures this result. A 
modification of the Gunning method, which has given satisfactory 
results in this respect, is described as follows: 

The material, 0,5 to 1 gram, is digested with 30 c, c. of Scovell’s salicylic-acid mix¬ 
ture (30 c. c of sulphuric acid and 2 grams of salicylic acid) in a flask of 600 c. c. 
capacity for two hours, with frequent shaking. Two grams of zinc dust are then 
slowly added, with continual shaking, and the flask heated, at first gently, until 
after a few minutes’ boiling dense fumes are no longer given off. Thus far the proc¬ 
ess is the same as in the Seovell-Kjeldahl method (the official method of the Associ¬ 
ation of Official Agricultural Chemists), except that the digestion is continued for 
two hours, which in some cases the writer has found absolutely necessary in order 
to secure complete solution of the nitrate. Ten to 12 grams of potassium sulphate 
are next added and the boiling continued for a little time after the solution is color- 
less, or, if iron is present, has a light straw color which remains unchanged. On cool¬ 
ing, as the mixture begins to solidify, water is added, at first slowly, with shaking, 
and the distillation with caustic soda is carried on in the usual manner. 

[A table gives the results obtained on nitrates and fertilizers containing nitrates] 
by the official method and the method here described, together with the percentage 
of nitrogen in nitrates as determined by the Schulze-Tiemann method. 

The average of the twenty-five determinations by the Scovell-Jodlbauer method 
is 4.64 per cent; by the proposed method, 4.65. The greatest discrepancy in any in¬ 
stance is one tenth per cent; the average discrepancy, 0.05 per cent. In ten cases 
the proposed method gave the lower result: in thirteen cases, the higher result. 

Analyses of cotton-seed meal and cotton-hull ashes ( Connecticut 
State Sta . BuL JTo. 113, 189,2, pp. 7). —Tabulated analyses of 9 

samples of cotton-seed meal and 23 of cotton-hull ashes, together with 
trade values for 1892 of fertilizing ingredients in raw materials and 
chemicals ? and notes on valuation. 


* Zeitseh. anal. Chem., 28,188. 
t Chem. Zeitseh,, 14, 509. 

$ V. S. Dept. Agr., Div. Chem, Bui. 31,142* 
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The average composition of the 9 samples [of cotton-seed meal] analyzed this year 
is, nitrogen 7.06 per cent, phosphoric acid 2.67 per cent, potash 1.73 per cent. The 
average cost of nitrogen in cotton-seed meal has been 14.9 cents per pound, and the 
extremes were 14.0 and 16.3 cents per pound. 

The average cost of the ashes, excluding 4 samples [admitted to be of inferior 
quality], was $36.31 per ton, and the average valuation $40*56. Or, differently ex¬ 
pressed, water-soluble potash cost 4.8 cents on the average. In individual cases 
water-soluble potash cost 3.2 cents per pound at the lowest and 6.3 cents at the 
highest. 

Fertilizers, K T. Lupton (Alabama College Sta. Bui. Vo. 38, July, 
1892, pp. 63).— This is a report on fertilizer inspection in Alabama for 
tlie nine months ending July 1,1892, and includes statistics of the fer¬ 
tilizer trade in Alabama; notes on valuation; a brief discussion of the 
nature and extent of the phosphate deposits of Florida; tabulated anal¬ 
yses of 357 samples of fertilizing materials, including compound ferti¬ 
lizers, tankage, natural phosphates, marl, and clay; a list of guarantied 
analyses of commercial fertilizers, filed in the office of the commissioner 
of agriculture by dealers and manufacturers, and of licenses issued; 
and the text of lavs relating to fertilizers in the State. 

The number of tons [of fertilizers] sold in Alabama during the past five years, ac¬ 
cording to the record kept in the office of the commissioner of agriculture, is as fol¬ 
lows: Season of 1887-’88, 62,575 tons; 1888-’89, 71,605; 1889-’90, 99,818; 1890-’91, 
115,735; 1891-92,83,323. 

The decrease of about 28 per cent in sales during the present season, as shown in 
the above statement, is not attributable to a lack of appreciation of the value of 
fertilizers so much as to the depreciation in the price of cotton and reduction in the 
acreage placed under cultivation. In Georgia over 300,000 tons were sold last year, 
while during the season now closing the sales have not much exceeded 200,000 tons. 
A similar decrease has prevailed generally in the cotton-growing States. 

The market value of manufactured fertilizers has undergone very little if any 
change since last year. 

Analyses of fertilizers ( Massachusetts State Sta. Bui. Vo. 43, Aug., 
1892, pp. 8-12).— Tabulated analyses of 47 samples of fertilizing mate¬ 
rials, including compound fertilizers, bone, wood asbes, cotton-hull ashes, 
and Florida phosphate, and a statement of the basis of valuation of 
fertilizers for 1892. 

Fertilizer inspection in Rhode Island, H. J. Wheeler and B. L. 
Hartwell (Rhode Island Sta. Bui 1 Vo. 18, Aug., 1892, pp. 53-58 ).— 
Analyses of 29 samples of commercial fertilizers. The advisability of 
buying wood ashes (which are subject to inspection in Bkode Island) 
only upon guaranty of composition is urged upon purchasers. 
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Removing tassels from corn, G. C. Watson {Few York Cornell 
Sta. Bui. Fo. 40, July, 1892, pp. 97-103). 

Synopsis ,—Two experiments are reported, in one of which the tassels were removed 
from alternate rows and in the other from three fourths of the rows. The results 
showed no uniformity in gain or loss in yield from removing the tassels. Simi¬ 
lar experiments at other stations are cited. The weight and composition of 
anthers and pollen from selected stalks are given. 

A report on two experiments in continuation of that recorded in 
Bulletin -No. 25 of the station (E. S. R., vol. n, p. 505). In one experi¬ 
ment the tassels were removed by hand, soon after they appeared, from 
alternate rows in a plat containing twenty-five rows of seventy-two 
hills each. In the other experiment the tassels were removed from 
three fourths of the rows in a plat containing twenty-one rows of sev¬ 
enty-two hills each. 

The variety of com was Sibley Pride of the North. It was planted the last week 
in April, in fertile, dry, gravelly soil, in hills 3£ feet apart in the row and rows 3 feet 
8 inches apart. The first tassels were removed July 24, 1891, and on each of the fol¬ 
lowing dates all tassels were removed that had made their appearance since the pre¬ 
vious picking: July 28, and August 1, 7, and 15. The corn was allowed to stand 
until fully ripe. 

The results as given in detail in tables u show that there was no 
marked gain from removing the tassels and no uniformity in gain or 
loss in yield with respect to the treated and untreated rows. * * * 
The synopsis of the results of this experiment is given in the following 
table, with those of the experiment of the previous year 



Comparative yield, 
1891. 

Comparative yield, 
1890. 


Tassels 
left on. 

Tassels 

removed. 

Tassels 
left on. 

Tassels 

removed. 

Number of good ears. 




151 

Number of poor ears. 



100 

Number of abortive ears. 



_100 

141 

Total number of ears. 



100 

100 

100 

37 

88 

152 

144 

Weight of good ears, pounds. 

100 

ZOO 

100 

QQ 

Weight of poor ears, pounds. 

yy 

Number of stalks. 

JJU 

100 



98 

100 

101 


The results of similar experiments at other stations are given from 
the following publications: Bulletin No. 20 of the Illinois Station, An¬ 
nual Report of the Maryland Station for 1891, Bulletin No. 19 of the 
Nebraska Station, and Bulletin No. 30 of the Kansas Station (E. S R 
vol.in, p. 849; xv, p. 37; in, p. 703; m, p. 858). ’’ 

The results of the experiment at the Illinois station and the one made here last 
year practically show no gain or loss in corn production. Those made at the 

and Kebraska Stations show a loss, while the Kansas experiment and ours 
of 1890 show a marked increase. * * * 
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To get some idea, if possible, of the amount of plant food lost to the plant and given 
off in the form of anthers and pollen, the following test was made in the university 
cornfield last year, on the same variety of corn and under similar conditions as was 
the detasseling experiment. 

Large paper bags were tied over the tassels before they had become expanded, the 
bags being of sufficient size to allow the tassel to expand, and were securely tied 
about the stalk to prevent the escape of any pollen. These bags were tied on the 
stalks July 30 to August 3 and taken to the station chemist, Mr. H. Snyder, August 
13, who reported that an average of six stalks gave 7.02 grams of anthers and 3.49 
grams of pollen. An analysis of the anthers and pollen gave the following compo¬ 
sition : 


I 

j Anthers, i 

1 1 

Pollen. 


Per cent. 
24. 56 
4. 73 
2. 07 
14. 49 
14. 27 
39.88 

Percent . 
27.27 
2.13 
0.94 

Ash. 

Fat (ether extract) . -.-_ 

Crude fiber.-. 

Crude protein...... 

17. ii 
52 55 

Carbohydrates (nitrogen-free extract)....... 


100.00 

100.00 


Allowing the corn to be planted in hills 3 feet 6 inches apart each way, and three 
stalks to the hill, the amount and composition of pollen per stalk will give 2.25 
pounds of nitrogen x>er acre, and the anthers will give 3,76 pounds per acre, or 6.01 
pounds in all, which makes the loss of nitrogen to the plant very considerable, equal 
to a very liberal application of nitrogen in the form of commercial fertilizers. 

Experiments with corn and cotton at Louisiana State Station, 
1891, D. H*. BARROW (Louisiana Stas. Bui. Wo. 17 ? 2d ser.,pp. 488-496 ).— 
The experiments reported in this bulletin were in continuation of those 
recorded in Bulletin Wo. 7 (second series) of the station (E. S. R., vol. 
II, p. 571). The season was characterized by extremes of wet and dry 
weather, which materially affected the results of the experiments. 

Corn, test of varieties (p. 489).—Fourteen varieties were planted, but 
the resnlts were not considered worth reporting in detail. 

Corn, planting at different distances (pp. 489,490).—£Totes and tabu¬ 
lated data on an experiment in which corn was planted in rows 4 and 5 
feet apart, at distances of 18 and 24 inches apart in the row and thinned 
to one and two stalks in the hill. The best results were with one stalk 
in hills IS inches apart in 5-foot rows. 

Com, fiat culture (p. 490).—The yields from growing one stalk in 
hills 3 feet apart in 4-foot rows with flat culture was 52.7 bushels per 
acre iu 1891 as compared with 42.4 bushels in 1890. The difference in 
yield is attributed primarily to difference in the seasons. 

Corn, experiments with fertilizers (pp. 490-494).—An experiment in 
applying fertilizers all at one time and at different times is briefly re¬ 
ported, the resnlts being inconclusive. Fotes and tabulated data are 
given for experiments with various combinations of potash, phosphoric 
acid, and nitrogen, in different forms, as in previous years. The results 
of the experiments thus far made indicate that the soil used does not 
require potash, but is benefited by the application of nitrogen and phos¬ 
phoric acid. 
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Cotton , test of varieties (pp. 494, 495).— 1 Tabulated data of yields of 
seed and lint are given for 25 varieties. The largest yields of seed and 
lint were produced by Boyd Prolific, Fishburn, Haggaman, Peerless, 
Welborn Pet, Bolivar County, and Dickson. 

Cotton , experiments with fertilizers (pp. 495, 496).—Experiments simi¬ 
lar to those with corn were made, but as the results were inconclusive 
details are not given. 

Sugar cane an alyses, B. B, Boss (Louisiana Bta. Bid . Xo. 17,2d ser ., 
p. 496). —Tabulated analyses of 11 foreign varieties which are being 
tested at the Louisiana State Station. The results as compared with 
those of previous analyses indicate an increase in the amount of sucrose 
as these varieties become acclimated. 

Field experiments with wheat, W. C. Latta (Indiana Bta . Bid . 
Xo. 41, Aug., 1892 , pp. 83-100). 

Synopsis .—A report on experiments tinder the following heads: (1) Test of varieties, 
(2) quantity of seed per acre, (3) early and late seeding, (4) rotation vs. contin¬ 
uous grain-cropping. (5) commercial fertilizers and horse manure, (6) treatment 
of seed for loose and stinking smut, (7) effect of change of soil on yield of wheat, 
(8) early vs. late harvesting, and (9) mowing wheat in the spring. The work 
on the iirst five subjects was in continuation of that reported in Bulletin No. 36 
of the station (E. S. R., vol. in, p. 510). The average results in these lines 
favor (1) Velvet Chaff and Michigan Amber varieties, (2) 6 to 8 pecks of seed 
per acre, (3) sowing about September 20 rather than later, (4) rotation of grain 
and grass. Fertilizers have not been profitable, except on much-worn soils. 
Neither hot water nor copper sulphate destroyed the germs of loose smut, but 
both treatments were effectively used for stinking smut. Mowing wheat in the 
spring materially reduced the yield of grain and straw. The other experiments 
(8 and 9) gave indecisive results. 

Test of varieties .—Tabulated data for 32 varieties tested in 1892, 
witli the average yields of these varieties during one to nine years. 
In 1891 the most productive varieties were Jones Winter Fife, Bed 
Clawson (extra selected). Early Bed Clawson, Velvet Chaff, Michigan 
Amber, Jones American Bronze, Wyandotte, and Willits. Of these, 
Michigan Amber and Wyandotte were least affected by rust. Velvet 
Chaff and Michigan Amber have given large yields during nine years. 
The latter variety seems to be less liable to injury by rust. Among 
the varieties recently introduced Bed Clawson and Jones Winter Fife 
axe most promising. 

Quantity of seed, per acre.—Tabulated data are given for the yields of 
wheat seeded at rates varying from 2 to 8 pecks per acre during eight 
years (18S5- 5 92). The average yield for the eight years has been from 
22.5 to 30.9 bushels per acre, increasing with increased thickness of 
seeding. The increase from sowing more than 6 pecks is relatively 
small. 

Early and Me seeding.— Tabulated data are given for the yield of 
wheat sown in four years (1889- ? 92) at different dates from September 
18 to October .18. The average results strongly favor the September 
sowings. The falling off in yield increases in a marked degree toward 
the close of the season. 
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Rotation vs. continuous grain-cropping. —The average yields in bushels 
per acre of all the wheat plats of each series for six years (18S7- ? 92) 
were as follows: Grass and grain 22.4. grain alone 16.3, grain from 
rotation 6.1. The tendency is toward an increasing difference in yield 
in favor of the rotation series. 

Commercial fertilizers and horse manure .—ETotes and tabulated data 
for an experiment in 1892 on three series of plats, in continuation of 
similar work in the two previous years. The results vary considerably, 
according to the difference in the character of the soil. On worn soil 
the fertilizers were used with profit, but on more fertile soils they -were 
unprofitable. The average results of the three years’ experiments on 
five series of plats are given in the following table: 


Average field of wheat per aere during three years and financial results . 


Ho. 

of 

plat. 

Fertilizers. 

Pounds! Average yield. 

Increased yield. 

JSTet 
profit or 
loss. 

zer. 

Grain. 

Straw. 

Grain. 

Straw. 

1 



Bush. 

26.7 

Lbs. 

2, 813 

Bush. 

Lbs. 




138 






181 






2 

Muriate of potash. 

53 

82.3 

4, 279 

6.4 

. 

1, 509 

. 

- $2. S7* 


Uissnlved honehlnelr ....-. 

115 


Sulphate nf ammonia, _ _ .... 

134 






3 

Muriate of potash. 

38 

31.4 

3,971 J 
2, 727 ! 


1,201 

—1.35 

4 

Xothiug... 

25.1 

5 

Horse manure. 

9, 250 
7,650 

30.3 

3, 699 
8, 361 

5.1 

889 

0 79 

6 

Horse manure. 

28 8 

3.6 

551 

—0.12 

7 

Xothing. 

25.2 

2. 894 









* The minus sign {—) indicates a loss. 


Treatment of seed for loose and stinking smut. —Votes and tabulated 
data on experiments in which seed wheat was immersed in copper sul¬ 
phate solution (1 pound to 4 gallons of water) for ten minutes or in hot 
water (133°-160° E. for loose smut and 131°-142° for stinking smut) 
for five minutes. Neither the hot water nor the copper sulphate mate¬ 
rially reduced the amount of loose smut. Treatment with water heated 
to from 133° to 150° E. somewhat increased the yield of wheat. Seed 
immersed in water at 154°-160° F. failed to germinate. Both treat¬ 
ments effectually prevented the development of stinking smut, but the 
copper sulphate reduced the yield of wheat. 

Effect of change of soil on yield of icheat .—Seed of the Velvet Chaff* 
variety grown at the station for seven consecutive years was sent in 
1890 to four different counties of Indiana, and the seed received from 
the crop grown in these localities was planted at the station in 1891 
alongside of seed of the same variety grown there for eight years. The 
tabulated results show only slight variations in the yield of the wheat 
from the different localities. 

Early vs. late harvesting. —Wheat harvested June 28,1892, yielded 
about the same amount of grain and more straw than that harvested 
July 2. The weather during this period was cool and cloudy. . 
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Mowing wheat in the spring .—Notes and tabulated data on an experi¬ 
ment in wliicli the wheat on 2 plats was mown April 26, when the plants 
were about 6 inches high. As a result the grow oh of the wheat was 
retarded and the yields of grain and straw were considerably reduced. 

Forms of nitrogen for wheat, H. A. Hijston (Indiana Sta. Bui. 
No. 41, Aug., 1892, pp. 100-102 ).—$otes and tabulated data for an exper¬ 
iment in continuation of that reported in Bulletin NTo. 36 of the station 
(E. S. R,, yoL hi, p. 512). Nitrate of soda, dried blood, and sulphate 
of ammonia were each applied in the fall or spring or in both seasons. 
Sulphate of ammonia gave the greatest increase in 1892, but the best 
results were obtained the previous season with nitrate of soda. This 
year there was a greater rainfall and the grain was badly affected by rust. 
The work in this line will be continued. 

Field experiments with wheat and oats {Kentucky Sta. Bui. No. 
42, Sept., 1892 , pp. 16). 

Synopsis.—k report on experiments in 1892 with wheat and oats in continuation of 
those recorded in Bulletin No. 35 of the station (E. S. R., vol. in, p. 227). The 
experiments with wheat include a test of varieties, deep vs. shallow planting, 
thick vs . thin seeding, and a test of fertilizers. Varieties of oats were also tested. 
During four years (1889- J 92) Egyptian, German Emperor, and Hunter White 
varieties of wheat have given the highest average yield. During the sameperiod 
the most productive varieties of oats have been Early Dakota, Welch, White 
Victoria, White Canadian, and Barley. On the soil of the station farm fertili¬ 
zers have had very little effect on the yield of wheat. 

Wheat, test of varieties (pp. 3-8) .—Tabulated data are given for 33 vari¬ 
eties tested in 1892,19 of which, yielded over 20 bushels per acre. The 
following table gives the yield in four different years (1889-’92) for 
those varieties which have given an average yield of over 20 bushels 
per acre: 

Yield of wheat per acre during four years. 


Name of variety. 

18S9. 

1890. 

1891. 

1892. 

Aver- 

age. 

High-Grade . 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Egyptian . .. 


20.2 

27.0 

32.4 

24.2 

Mealy . . 

dU* 0 

19.5 

3d, 5 

BO. 7 

28.6 

German Emperor . 


18.0 

26.0 

30.4 

22.8 

Penqnite Velvet Chaff . 


24.7 

26.2 

27.5 

27.2 

Htrnter White. 



23 .2 

27.2 

25.5 

23.7 

Jfew Genesee. 


24.8 

31.0 

27.1 

Early Red Clawson. 



27.0 

24.0 

25.3 

Jones Winter Fife. . 



29.0 

23.2 

24.3 

Red Wonder. . . 



30.7 

22.8 
22 8 

26.8 

Martin Amber . " * * 

00 R 

22.5 

, 32.0 

l 22 I 4 

25.6 

Canadian Velvet Chaff . . 

Golden Amber .. . . 

01 ft 

24.0 

26.0 
30 0 
28.0 
26.5 

| 21.6 
21.4 

23.2 

25.7 

Fnleaster . . 

Improved Fult£ . . 

Red Russian . . 

Valley . . 

aU 

23 .4 

20.2 

23.2 

i 21.2 

1 20.8 

20.8 
20.8 

22.6 

23.2 

Royal Australian. . ** 

Extra Early Oakley.. . 



30.8 

21.8 

20.4 
20,2 
20 0 

25.6 

9ft O 

Hicks..:::::::;;:::; . 

Silver Chaff. . 

Canadian Einlev. .*. 

17.0 

mi 

21.3 

17.2 

30.0 

28.5 

28.5 

18.'8 
18.4 
17,2 

aU« y 

20.2 
20.8 
, 22.8 


26.0 

17,0 

32.0 

, 12.6 

21,9 


































FIELD CROPS. 


343 


Wheat, deep vs. shallow planting and thick vs. thin seeding (p. S).—Tabu¬ 
lated data are given for an experiment in which wheat was sown in 
drills on 4 plats at depths of from 1 to 4 inches and on 5 plats at rates 
of from J to 2 bushels of seed per acre. The depth of the drills seemed 
to make little difference in the yield, but in general the yield increased 
with the amount of seed used. 

Wheat , test of fertilizers (pp. 8-14).—“Acid black* 7 320 pounds per 
acre, muriate of potash 160 pounds, and dried blood 160 pounds, singly, 
two by two, and all three together, as compared with no manure, were 
applied to Fultz wheat on 10 tenth-acre plats in the fall of 1891, and 
in the following spring additional fertilizers were applied on one half 
of each previously fertilized plat. The results agree with those of 
previous years in showing that fertilizers have little effect on the yield 
of wheat on the soil of the station farm. The spring application of 
fertilizers, especially nitrate of soda, produced a ranker and greener 
growth of the plants, but, except on 1 plat, did not materially increase 
the yield. 

Oats, test of varieties (pp. 15,16).—Tabulated data are given for 21 
varieties tested in 1892. The following table shows the comparative 
yield of a number of varieties tested at the station during four years. 

Yield of oats per acre daring four years . 


Name of variety. 

1SS9. 

1890. 

1S91. 

1892. 

Aver¬ 

age. 


Bush. 

43.0 

Bush. 

14.0 

Bush. 

32.3 

Busk. 

34.4 

Bush. 

30.9 


34.4 

Barley .!...... 

: 27.0 

19.6 

35.0 

33.1 

28.7 


33.1 

Early Dakota.! 

44.0 1 

22.5 

35.0 

31.9 

33.4 

White Canadian....... 

38 0 

17.0 

S3.8 

30.0 

29.7 

American Banner.....- 

30.0 

Black Tartarian... 

37. 0 

17 0 

i 30.5 

29 4 

28.5 

White Victoria... 

46. 5 

14.0 1 

32.3 

29 0 

30.4 

Monarch. 

43.0 

12.6 

32.3 

26 9 

78.7 

Welcome. 

46 0 

17. 0 

26.8 

25 0 

28.1 

Haggett White Seizure.-... 

40.0 

14.0 

36.0 

23.8 

28.4 



Pield experiments with wheat, J. F. Hickman (Ohio Sta.Bul . 
No. 42, August, 1892, pp. 83-98). 

Synopsis .—A report on experiments and observations in tbe following lines: (1) Meth¬ 
ods of seeding, (2) wheat grown after melilotns, (3) shrinkage in tlie granary, 
(4) degeneration of varieties, (5) test of varieties, (6) diseases of wheat. A part 
of the work was in continuation of that reported in Bulletin vol. iv, No. 4, of the 
station (E. S. R., vol. m, p. 243). The results favor drilling as compared with sow¬ 
ing broadcast, and growing wheat after inelilotus rather than in rotation with 
other grain. Cross-drilling was of some advantage in 1892, but not in 1891. The 
. amount of shrinkage in storing wheat varied with different varieties and with the 
dryness of the season. Grain from first-grade seed weighed more per measured 
bushel than that from second-grade seed. None of the newer varieties tested did 
any better than a number of the older varieties. The percentage of protein in. 
different varieties ranged from 10.63 to 16.66. Loose and stinking smuts did little 
damage in 1892. Scab was injurious to most of the varieties, especially to those 
ripening late. During two years seeding a mixture of 2 varieties has not in¬ 
creased the yield. 
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Methods of seeding.—' The results from drilling seed at depths of from 
1 to 4 inches as compared with those from sowing broadcast were very- 
favorable to drilling in 1892. The ground was very dry at time of plant¬ 
ing. The average results for four seasons also favor drilling. Cross- 
drilling this season has given better results than drilling one way. The 
roller following after each hoe of the drill has not added materially to 
the yield of grain. A mixture of the seed of 2 varieties has not in¬ 
creased the yield in 1891 or 1892. 

Ordinary barnyard manure was compared with the same saturated 
with cow urine from a tank in the stable. The liquid manure increased 
the yield of straw, but somewhat at the expense of the grain yield. 

Wheat grown after melilotm.— Poole wheat was sown in the fall of 
1891 on a piece of very poor clay land on which Melilotus alba had been 
grown since July, 1888. The same variety was also sown on adjoining 
land which had been in corn, oats, and wheat in previous years. The 
yield on the former plat was 26.9 bushels per acre, and on the latter 
plat 18.6 bushels. 

Shrinkage in the granary. —Notes and tabulated data for an experi¬ 
ment in which samples of some 20 varieties of wheat were put in small 
wooden boxes and buried in a bin of wheat, where they remained about 
a year. “They were then left in one corner of the bin without any 
covering until August 5,1892, when it was found that 6 out of the 20 
varieties had been injured by insects, so that only 14 of them were in 
condition to be weighed.” Four sides of the boxes “were made of half 
inch pine boards thoroughly seasoned, the bottom was of window-screen 
wire, and the top of glass.” It was found that the amount of shrink¬ 
age varied considerably with the different varieties, ranging from 0 to 
4.94 and averaging 2.32 per cent. Another experiment in which bushel 
samples of wheat were kept in bags in a bin from January to July in a 
wet season (1892), is briefly reported. In this case the samples “ aggre¬ 
gated a few pounds more in July than in January.” 

Degeneration of varieties. —Notes and tabulated data for the first of a 
series of experiments in which the yields of ordinary and selected seed 
of different varieties are to be compared. The different grades of the 3 
varieties tested in 1892 showed only slight variations in yield, but the 
weight per measured bushel distinctly favored the first-grade seed. 

In this connection attention is called to the fact that we have 2 varieties at this 
station, the Velvet Chaff (Penqnite) ana Silver Chaff (smooth), that have been 
grown upon this farm continuously,.without change of seed, for twelve years. The 
Velvet Chaff has given an average yield, in periods of three years each, as follows: 
The first period 25,8 bushels, the second 37 bushels, the third 35.1 bushels, and the 
fourth or last period 29.4 bushels per acre. The Silver Chaff for the same periods 
has given the following yield: The first period an average of 29,1 bushels, the second 
41.3 bushels, the third 33 bushels, and the last period 28.35 bushels per acre. * * * 

The Democrat, a white, smooth variety, raised nine years, follows the same gen¬ 
eral tendency—high the first three years, lower the second, and higher again the 
^last three years. German Emperor, grown sis years in succession without change 
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of seed, has averaged ak high the last three years as it did the first three. Red Bra¬ 
zilian and Witter, each grown six years, show a considerably lower average yield for 
the last three years than for the fir§t three, the average per acre during the last 
three years being 4 bushels less in each case. 

Test of varieties .—Tabulated data for 73 varieties tested in 1892 and 
average yield of grain and straw for live years in case the variety has 
been tested so long a time. The percentage of protein in the grain of 
each variety is also given, as determined by the station chemist. The 
following varieties gave the largest yields this year: Valley (Reliable), 
Diehl-Mediterranean (Golden Cross), American Bronze, Tuscan Island, 
Fultz (Rocky Mountain), Gypsy, Early Red Clawson, Jones Winter 
Fife, Jones Square Head, Rudy, and Hindostan. The percentages of 
protein range from 10.63 to 16.66. The following table gives the com¬ 
parative yield of 16 of the most reliable varieties grown at the station 
during eight years: 

Comparative yield of varieties of wheat for eight years . 

[Busliels per acre.] 


Variety. 

1884. 

1886. 

1887. 

4888. 

1889 

1890. 

1891. 

1892. 

Aver¬ 

age. 

Valiev. 

38.1 

43. S 

34.9 

33.6 

44.5 

36.1 

39.5 

32.2 

38.1 

Red Fultz. 

3S.2 

54.0 

35.2 

30.9 

37.3 

32.5 

32.4 

27.0 

35.9 

Egyptian. 

30.0 

41.7 

28.0 

32.2 

46.1 

34.0 

37.2 

31.3 

35.1 

Diehl-Mediterranean. 

39.2 

42.7 

26.9 

34.1 

42.0 

27.5 

37.6 

29 6 

34.9 

digger. 

36.6 

51.0 

24.6 

32.0 

40.6 

31.7 

31.6 

30.0 

34.7 

Royal Australian .. 

40.2 

49.6 

38.8 

1S.1 

45.6 

32.6 

24.5 

27.5 

34.6 

Poole.-. 

32.6 

61 2 

25.5 

17. 5 

43.6 

29 6 

35.9 

30.0 

34.4 

Tasmanian Red. 

49.6 

45. 6 

22.1 

25.0 

37.1 

29 3 

33.1 

29.6 

33.9 

Penquite Velvet Chaff.j 

i 33.3 

i 42.9 ! 

: 37.4 

26.6 

! 41.3 ! 

35 2 

27.9 

25.4 

33.7 

Silver Chaff (smooth).i 

39.7 

45.2 ; 

30. 0 ! 

31.4 

i 37.8 , 

29.5 

30.1 

25.4 

33.6 

Democrat. 1 

35.9 

, 40 4 

24. 5 

! 25.0 

I 45.3 | 

3U. 4 

38.1 

29.5 

33.6 

Martin Amber. 

45.2 

, 36.7 

1 21.4 

i 28 2 

i 47.8 , 

29.1 

28.8 

25 1 

32.8 

Fultz... 

3G.7 

‘ 38 4 


[ 23.1 

! 30.1 | 

34 2 

35 6 

30 4 

32.6 

Tlieiss. 

29.4 

1 46 2, 

29.5 

I 36.8 

1 37.8 ! 

25.4 

30 5 

23 3 | 

32.3 

Landreth..,. 

31.6 

! 39 9 

32.0 

j 25.6 

41.1 ; 


25.3 

23.7 

31.3 

Mediterranean. 

31.0 

| 38 7 

22. 3 

j 28.2 

| 36.8 

j 29.3 

34.5 

2S.3 

i 

31.1 

Mean. I 

37.2 

j 45 0 

28.9 

j 28.0 

1 

40.9 

31.9 

32.7 

28.0 

33.9 


Diseases.—Stinking smut was present in almost every variety of wheat grown, but 
not sufficient in any one to do material injury to the crop of this year. 

Loose smut damaged the Hicks (and its synonym, Hickman) wheat at least 8 per 
cent; other varieties very little. 

The scab damaged later varieties of wheat most, and did greater injury to the 
earlier-ripening wheats where the ground was poorly prepared or imperfectly drained, 
causing them to ripen later than they would under favorable conditions. 

Tests of varieties of wheat, D. O. jNourse (Virginia Sta. Bui. Jfo. 
19, August, 1892, j pp. 79-81 ).—Kotes and tabulated data for 20 varieties 
tested at the station daring two years. The two French varieties, De 
Rieta and Richelle de Naples, have not been successfully grown. The 
author hopes, however, to bring about different results by selection of 
individual plants. The following is a summary for the 10 most produc¬ 
tive varieties: 
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Wheat, test of varieties. 


Variety. 

1891. 

1892. 

Average 

grain. 

Bearded 
or smooth. 

Color. 

Season. 

Berry. 

Grain. 

Grain. 

Straw 

and 

chaff. 


Bush. 

lbs. 

Bush. 

Lbs. 

Lbs. 

Bush. 

Lbs. 





Tuscan Island. 

22 

40 

30 


2,320 

26 

20 

Bearded.. 

Bed.... 

Medium. 

Long 

Eulcaster . 

23 

30 

28 

34 

2,638 

26 

2 

_do. 

...do ... 

....do... 

Short 

Tasmanian Keel. 

24 

40 

26 

34 

2,335 

25 

27 

i_do. 

...do ... 

—do ... 

Long 

(Fultz...... .... 

23 

21 

20 

27 

23 

2,447 

25 

22 

| Smooth... 

Amber - 

....do... 

Short 

"PnfVlA _ „ „ _ _ 

3 

29 

7 

4 ’ 242 

25 

5 

....do. 

.. do ... 

....do ... 

Do. 

Tifi’nqftf'Tat 1 

20 

10 

29 

8 

2,975 

24 

39 

Bearded .. 

White. 

_do ... 

Do. 

Wyandotte Red. 

21 

10 

27 

32 

2,468 

24 

21 

Smooth... 

Bed.... 

Early ... 

Do. 

Valley.. 

23 

20 

24 

40 

1,693 

24 


Bearded.. 

Amber. 

Medium. 

Do. 

Seneca Chief. .. 

18 

20 

26 

53 

2,662 

22 

37 

—do. 

...do ... 

—do ... 

Do. 

Lancaster. 

, 16 

10 

i 

28 

7 

2,931 

22 

9 

....do. 

Bed.... 

—do ... 

Long 


Experiments with field crops (Colorado Sta. Report for 1891, pp. 
8-16,101-121). —Brief accounts of experiments with sugar beets, bar¬ 
ley, oats, buckwheat, millet, wheat, rye, corn, sorghum, beets, turnips, 
flax, grasses, potatoes, and broom corn at the station and at the Arkansas 
Yalley and Divide Substations. 

Experiments i'n rotation of crops, D.H. Barrow (Louisiana Stas. 
Bui. No. 17,2d ser., p. 497).—2$ otes and tabulated data on an experi¬ 
ment at the State Station in which cotton, corn, and oats and peas have 
been grown in rotation on fertilized and unfertilized plats during four 
years. Differences in the location and soil of the different plats ren¬ 
dered the results unsatisfactory. 


HORTICULTURE. 

A. C. Tetje, Editor. 

Analyses of oranges, J. M. Pickell and J. J. Earle ( Florida 
Sta. Bid. No. 17,1892, pp. 3-11).— This is a preliminary report on inves¬ 
tigations planned to cover the following points: Chemical composition 
of the orange as a whole, with reference particularly to quantity of 
fertilizers extracted from the soil; composition of separate parts (peel, 
seed, pulp, and juice); percentage of peel, seed, pulp, and juice; per¬ 
centage of sugar and acid in juice; and average weight, specific gravity, 
and keeping quality of each variety. 

The exhaustion of the soil by oranges is discussed, and tables show 
the chemical composition, weight, and specific gravity of some of 
the leading varieties grown in Florida. The more important data are 
given in the following tables: 
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Physical analyses of oranges of different varieties. 


Ma,iorica. 

Jaffa. 

Navels. 

Maltese Blood. 

Imperial Malta. 

Double Imperial. 

Indian River. 

Foundling (Indian River) 

BitterSweet. 

Sour. 

Columbia County. 

Tangerines.. 

Mandarins.. 

Sprack. 

Select—.. 

Average. 


Weight 
of one 
orange. 

Peel. 

Seed. 

Pulp and 
juice. 

Grams. 

Per cent. 

Per cent. 

Per cent. 

209.09 

22.24 

1.11 | 

76.65 

212.12 

23.49 

0.76 

76.74 

217.11 

25.65 

0.77 j 

73.58 

187.27 

23.92 

0.95 

75.18 

191.00 

17.30 

1.24 

81.45 

188.92 

24 23 

0.43 

75.34 

215.41 

38.10 

2.35 i 

79.54 

197. 23 

18.49 

2.75 

78.75 

194.28 

41.36 

3.54 | 

55.10 

218.67 

43 73 

6.30 

51.96 

212.46 

29.16 

2.71 

6S.12 

128.81 

23.00 

1.77 

75.22 

150.07 

24.45 

3.62 

71.93 

172.00 

IS. So 

2.S9 

78.74 

73.46 

15.37 

0.17 

84.37 

184.51 

24.49 

2.09 

73. ^0 


Chemical analyses of oranges of different varieties. 



Moisture. 

i 

to 

o 

1 

Organic 

matter.* 

Silica. 

Sulphuric 

acid. 

Phosphoric 

acid. 

Ferric oxide. 

Lime. 

Magnesia. 

Potash. 

Soda. 

1 

3 

O 


P.ct. 

P.ct 

P. ct. 

P ct J 

P.ct.' 

P.ct. 

P. ct 

P.ct. 

P.ct 

P.ct. 

P.ct 

P.ct. 

Jaffa. 

87 46 

0.081 

11.54 | 

0 018 

0.051 

0.078 

0. 003 

0.164 

0.046 

0.504 

0.043 

0.009 

Navels. 

87.05 

0. 085 

11.70 

0 024 

0.054 

0.094 

0. 005 

0.277 

0.040 

0.590 

0.046 

0.012 

Maltese Blood. 

SG. 90 

0.100 

11.84 

0.008 

0. 056 

0 095 

0. 004 

0.226 

0.048 

0 659 

0.047 

0.013 

Imperial Malta. 

86.63 

0.109 

12.02 

0.001 

0.065 

0.116 

0. 012 

0. 228 

0.059 

j0.680 

0.056 

0.015 

Double Imperial. 

88. 62 

0. 083 

10.25 

0.001 

0.056 

0.088 

0. 011 

0.243 

0.041 

0.571 

0.028 

0 008 

Indian River. 

88.20 

0.112 

11.00 

0 004 

0.024 

0.058 

0.004 

0.219 

0.036 

0.296 

0.022 

0.010 

Foundling (Indian River) 

87. 06 

0.097 

11.69 

0.022 

0.039 

0.097 

0. 002 

0. 362 

0. 060 

0.499 

0 047 

0.018 

BitterSweet. 

87. 72 

0.173 

11.12 

0. 008 

0.048 

0.080 

0.006 

0 237 

0.054 

0.493 

0 042 

0.007 

Sour. 

86 S2 

0. 203 

12. 25 

0.006 

0.023 

0.056 

0.004 i 

0. 236 

0.035 

0.2S4 

0.026 

0 004 

Columbia County. 

86.82 

0.176 

12.12 

0.010 

0.035 

0.082 

0.008 

0.142 

0.056 

0.486 

0.044 

0 016 

Tangerines. 

89.47 

0.161 

9. 70 

0.008 

0.046 

0. 051 

0. 009 

0. 096 

0.042 

0.380 

0 037 

0.011 

Mandarins. 

89. 80 

0. Ill 

9.59 

0.008 

0.026 

0.048 

0.004 

0.064 

0.021 

0.289 

0.023 

0.008 

Sprackt...? 

Select*....5 

89. 63 

0.136 

9.64 

0.008 

0.036 

0.049 

0. 006 

0. 080 

0.031 

0. 334 

0.030 

0.009 

Average. 

87. 71 

0.124 

I 

11.24 

0.010 

0.042 

0.077 

0.006 

0.207 

0.045 

0.479 

0.039 

0.011 


* Exclusive of nitrogen. t Mandarin. t Tangerine. 


j Fertilising ingredients in 1,000 oranges. 



i 

S 

Sulphuric 

acid. 

Phosphoric 

acid. 

Ferric oxide. 

§ 

3 

Magnesia. 

Potash. 

ca 

ra 

o 

w 

Chlorine. 

f 

fe 


Ounces. 

Ounces. 

Ounces. 

Ounces. 

o 

1 

Ounces. 

Ounces. 

Ounces. 

Ounces. 

Ounces. 

Jaffa.. -. 

1.50 

3.80 

6.10 

0.23 

12.00 

3.78 

37.00 

3.03 

0.75 

6.10 

Navels. 

1.55 

3.90 

7.10 

0.39 

21.70 

3.10 

46.50 

3.87 

0.77 

6.20 

Maltese Blood .... 

0.67 

3.70 

6.30 

0.28 

14.90 

3.34 

43.50 

3.34 

0.67 

6.60 

Imperial Malta ... 

0.07 

4.30 

7.80 

0.67 

15,30 

4.09 

45.80 

4.09 

1.02 

7.30 

Double Imperial.. 

0.05 

3.10 

5.90 

0.74 

16.20 

2.70 

38.10 

2.02 

0.54 

5.50 

Indian River. 

0.31 

1.80 

4.40 

0.31 

16.60 

3.07 

22.50 

1.53 

0.77 

8.50 

Foundling (Indian 
River). 

1.41 

2.70 

6.70 

0.14 

25.20 

4.23 

34.70 

3.52 

1.41 

6.70 

Bitter Sweet.! 

0.55 

3.30 

5.50 

0.41 

16.20 

3.46 

33.80 

2.77 

0.48 

11.80 

Sour.! 

0.47 

1.80 

4.30 

0.31 

18.20 

3.04 

38.00 

3.04 

0.31 

15.60 

Columbia County. 

0.76 

2.60 

6.10 

0.01 

10.60 

4.54 

36.40 

3.03 ! 

1.51 

13.20 

Tangerines. 

0.37 

2.10 

2.30 

0.46 

4.40 

1.84 

17.20 

1.84 

0.46 

7.30 

Mandarins. 

0.43 

1.30 

2.50 

0.21 

3.40 

1.07 

15.30 

1.07 

0.43 

5.80 

Sprack*.? 

Select t. y 

0,40 

1.70 

2.40 

0.33 

3.90 

1.45 

16.25 

,1.45 

0.44 

6.55 

Average.... 

0.68 

2.86 

5.42 

0.39 

14.56 

3.19 

34.07 

2.76 

~0.76 

8.38 


* Mandarin. 


t Tangerine. 
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Different oranges of the same species often differ very considerably in composition. 
For example, the ash of the Navel as grown and analyzed in California shows 47.5 to 
55.3 per cent potash, 16.4 to 26.4 per cent lime, 9.8 to 14.2 per cent phosphoric acid, arid 
4.2 to 7.9 per cent sulphuric acid. This difference is due to a great extent no douht 
to difference in soil, fertilization, climate, etc. But it is a question if oranges from 
different parts of the same tree might not differ in composition. It is also a question 
whether or not different species, if grown under uniform conditions of soil, fertiliza¬ 
tion, climate, etc., would exhibit characteristic differences in the proportions of ash 
constituents. Our analyses of the ashes give sulphuric acid 3.3 to 6.8 per cent, aver¬ 
age 4.86 per cent; phosphoric acid 7.5 to 9.8 per cent, average 8.6 per cent; lime 13 
to 32 per cent, average 22.77 per cent; potash 42 to 59 per cent, average 52 per cent; 
magnesia 3.5 to 6.4 per cent, average 5 per cent; soda 2.8 to 5.5 per cent, average 4.26 
per cent. 

Taking average analyses as a basis, a fertilizer which is to restore to the soil the 
plant food removed by the orange should he composed as follows: 

Florida. California. 


Phosphoric acid, parts by weight. 1.0 1.0 

Nitrogen, parts by weight. 1.6 3.4 

Potash, parts by weight. 6. 0 4.0 


A fertilizer which would return to the soil the constituents extracted by the orange 
should contain about 2.7 per cent phosphoric acid, 4 per cent nitrogen, and 16 per 
cent potash. 

Determinations of tlie specific gravity of oranges when freshly pulled 
and after being kept different lengths of time showed that the specific 
gravity of a freshly pulled orange is usually less than unity, but as 
drying out goes on it generally increases for a while, until it exceeds 
unity, then decreases. 

On the comparative merits of steam and hot water for green¬ 
house heating, F. W. Card (New York Cornell 8ta. Bui . No. 41, Aug ,, 
1892 , 107-180, figs. 2 ).—This article, with an introduction by L. H. 

Bailey, contains a detailed account and tabulated data of an experi¬ 
ment conducted during January and February, 1892, in two series of 
forcing houses at the station, one series being heated with steam and 
the other with hot water. 

The various character of these houses necessitates many elbows and fittings in the 
piping and the fall is slight. These are conditions to which water is not adapted, 
but as these are the conditions which are usually present in commercial establish¬ 
ments, our results must have an intensely practical bearing. Steam overcomes diffi¬ 
culties much more readily than hot water. Our hot-water system is put in after the 
most approved fashion, and the following tests concern the actual merits of the two 
systems under practical conditions. In perfectly straight and simple runs the 
results might be very different. 

The points considered were, the temperature of the pipes, radiation 
of heat from the pipes, distribution of heat in the pipes, coal consump¬ 
tion, and the influence of pressure upon the temperature of steam pipes. 
The plan of the forcing houses and of the systems of heating employed 
is described and illustrated. Brief accounts of experiments elsewhere 
are given, with references to the literature of this subject. Experiments 
in this line were reported in Bulletins Nos. 4, 0, and 8 of the Massa¬ 
chusetts Hatch Station, and in Bulletin No. 63 of the Michigan Station 
(E. S. B., vol. I, pp. 82, 225; n, pp. 104, 236). 
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The results of the experiment, which, the author is careful to state, 
-are to he considered with reference to the conditions of the test, are 
given in the bulletin in the following paragraphs: 

<1) The temperatures of steam pipes averaged higher than those of hot-water pipes 
throughout the entire circuit for the entire period of test. 

(2) The higher the inside temperature in steam pipes the less is the proportionate 
warming power of the pipes at a given point. The heat is distributed over a greater 
length of pipe, and as steam is ordinarily carried at a higher temperature than hot 
water, it has a distinct advantage for heating long runs. 

(3) When no pressure is indicated by the steam gauge, the difference between the 
temperature of the riser and the return is greater with steam than with hot water. 

(4) Under pressure, the difference is less with steam than with hot water. 

(5) There is less loss of heat in the steam risers than in the hot-water risers, and 
this means that more heat, in the steam system, is carried to the farther end of the 
house and more is spent in the returns as bottom heat. 

(6) This relation is more uniform in the steam risers than in the hot-water risers, 
giving much more even results with steam than with hot water. 

(7) When the fires are operative the fluctuation in the temperature of the risers at 
any given point is much greater with hot water than with steam. 

(8) An increase in steam pressure raises the temperature of the entire circuit, but 
the temperature does not rise uniformly with the pressure. 

(9) The first application of the pressure increases the temperature of the returns 
much more than that of the risers. 

(10) Steam is better than hot water for long and croolced circuits. 

(11) Pressure is of great utility in increasing the rapidity of circulation of steam 
and in forcing it through long circuits and over obstacles. 

(12) Unfavorable conditions can he more readily overcome with steam than with 
hot water. 

(13) Hot water consumed more coal than steam, and was at the same time less 
efficient. This result would probably be modified in a shorter and straighter circuit 
with greater fall. 

(14) Under the conditions here present steam is more economical than hot water 
and more satisfactory in every way, and this result is not modified to any extent by 
the style of heaters used. 

Second report on electro-horticulture, L. H: Bailey (Few York 
Cornell Sta. Bui. No. 12, Sept., 1892, pp. 133-110, Jigs. 1). 

Synopsis ,—A report on work in continuation of that recorded in Bulletin No. 30 of 
the station (E. S. R., vol. m, p. 232). In the experiments reported in this article 
an arc light with a clear glass globe, was hung above the greenhouse. Lettuce 
was greatly benefited by the light; radishes, beets, and spinach were somewhat 
benefited; cauliflowers tended to grow taller, and make fewer and smaller 
heads; violets and daisies bloomed earlier; with endives the results were 
negative. The electric light did not appear to determine or modify the periods of 
growth of lettuce. 

In the experiments reported in this bulletin an electric street lamp 
was suspended outside in the valley between the parallel greenhouses. 

The lamp was hung in front of a large blackened sheet-iron screen, which, in con¬ 
nection with the partition in the house and a series of curtains, completely excluded 
the light from the compartment behind the lamp. By moving the screen to the 
other side of the lamp and rearranging the curtains, we were able to throw all the 
light into the other compartment; this change was made during the experiment. 
The lamp is the same pattern as that used the previous winter—a 10 ampere 45-volt 

8378—Ko. 4-3 
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2,000 nominal candle power AVestingliouse alternating current lamp. The lamp was 
attached to an ordinary street-lighting system, and it seldom burned after 11 
o’clock, while it often ran hut an hour or two, and on moonlight nights not at all. 
The lighted house was exposed to sunlight during the day, and m addition received 
this small and varying amount of electric light. The other, or so-called dark house, 
was lighted by sun during the day and received no light at night. The lamp carried 
a- clear glass globe, so that the light passed through two planes of glass, in the globe 
and the roof, before reaching the plants. 

The house used in the experiments reported in detail was the one in 
which the experiments of the previous year were conducted. In the 
other house tomatoes, cucumbers, and beans were grown, but no influ¬ 
ence of the electric light on these plants was observed, and therefore 
no details of the experiments are given. 

Notes and tabulated data are given for experiments with lettuce, 
endives, radishes, beets, spinach, cauliflowers, violets, and daisies. 
The electric light was started October 15, 1891. 

Lettuce .—On October 15, plants of the Boston Market variety, four 
weeks old, were transplanted to the bench nearest the light. Very soon 
the plants in the light compartment, especially those nearest the light, 
began to improve, and at the end of the first week were perceptibly 
ahead of those in the dark compartment. u The plants, even to the 
farthest extremity of the light compartment, gained steadily throughout 
the experiment, and they were ready for market from a week to ten 
days earlier than in the dark house. In quality and all other charac¬ 
ters this lettuce was indistinguishable from that grown under normal 
conditions.” 

Seedlings of the Landreth Forcing variety on a bench farther from 
the light were stunted for the first week or ten days of their growth, 
and though they afterwards recuperated rapidly were never superior 

to their companions in the dark compartment. 

* 

Lettuce was also transplanted into the highest bench, in order to determine how 
far the influence of the tight extends. The extremity of the light compartment was 
40 feet distant from the lamp and the roof was so low that much of the light was 
reflected; yet at this distance, where there was only diffused light, the plants at a 
month after the light started were much better than in the dark house. 

The experiment was repeated with second and third crops of lettuce with similar 
results, and with several varieties. February 9, Simpson lettuce was transplanted 
upon the lowest bench and the customary increase under the light took jdace. 
March 22, when the lettuce was nearly large enough for market, the light was trans¬ 
ferred to house B, and thereafter the poorer plants received the light. These poorer 
plants soon showed the effect of the new conditions and the time between the 
maturity of the two crops was considerably lessened. 

Perhaps the best illustration which we found of the influence of the light upon 
lettuce was afforded by a crop upon the highest bench, into which radishes were 
also planted. The interception of the light by tbe radish leaves had a most marked 
effect upon the lettuce plants which stood behind them, the adjacent plants which 
chanced to be exposed to the full light being much larger. The bench, therefore, 
presented a very uneven appearance when the radishes were removed, and the 
shadows from the radish leaves could be traced in tbe lettuce. Similar results were* 
observed where the dense shade of a rafter lay across the plants. 
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Endives. —Plants five weeks old, transplanted November 11, grew 
very much alike in the two compartments. 

Radishes. —Tabulated data are given for the yield of radishes (entire 
plant, tops, and tubers) of 12 varieties grown on three different benches 
between young lettuce plants. 

The plants in the light house were ahead in every feature. It will also be noticed 
that the proportion of tops to the entire plant is greater in the light than in 
the dark house, the difference being that between 55 and 49 per cent. .All these 
results are interesting when compared with our former experience, for they show 
how much the simple interposition of plain glass may modify the influence of the 
light. In 1890, under the naked light radishes were uniformly injured, the loss 
ranging from 45 to 65 per cent; the same year, under a light protected by an opal 
globe the injury was still apparent; the loss in tubers was only from 1 to 5 per 
cent of the crop, hut at the same time the weight of leaves was increased; now this 
year, under light strained through a globe and a glass roof there was an increase in 
both tubers and tops. In no case, however, have radishes been sufficiently benefited 
to pay the cost of the light; but our results seem to show that a well-protected 
light is some assistance to them. 

Beets .—Plants from seed of the Early Egyptian variety sown in the 
greenhouse October 13 grew more vigorously in the light compartment. 

Five mouths after sowing the beets were removed, when it was found that 57 per 
cent of the plants in the light bouse gave marketable tnbers against only 33 percent 
of those in the dark house; and the total average weight of the plants in the light 
house was about half an ounce greater than in the dark house. It must be said, 
however, that the test with beets was hardly a fair one from the fact that the plants 
in the dark house received more bottom heat than the others, but as the results cor¬ 
roborate those obtained from radishes the figures may possess value. 

Spinach .—Plants of the Pound Dutch variety transplanted into both 
compartments October 15 grew more rapidly in the light compartment 
thronghout the experiment. 

Cauliflowers .—January 8, a dozen plants 4 inches high were planted 
in 6-inch pots in each of the compartments. u The plants in the light 
house were 10 feet from the lamp and almost under it.” The plants in 
the dark compartment made a more stocky growth and formed heads 
earlier. When the plants were cut, February 29, the heads from the 
dark house had a greater average size and weight. 

Violets. —Strong plants of the Marie Louise variety were set in the 
light compartment a few days before the light started. Each night half 
of the bed was covered with a black enamel cloth box. Three weeks 
after the light started the exposed plants began to bloom, and contin¬ 
ued to do so for two weeks before a flower appeared on the darkened 
plants. At this point the appearance of blight terminated the experi¬ 
ment. 

JDaisies. — £fc Fifty strong plants of the low daisy (Beilis perennis) were 
divided between the two houses. Those in the light compartment were 
from 15 to 18 feet from the lamp, in rather weak light. The first bloom 
appeared just four weeks after the starting of the light, and it was in 
the light house. For a month or six weeks thereafter the lighted 
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plants bloomed more profusely, but at that time the dark-house plants 
began to surpass the others both in number and size of flowers and 
vigor of plants.” 

Period of plant growth .—Tabulated auxanometer measurements are 
given showing the growth of a single lettuce leaf during* four consecu¬ 
tive days (April 1-4) in each compartment. 

The figures plainly show (1) lhat the electric light did not determine the perio¬ 
dicity of growth, (2) that increase under the light occurred only during the first 
days, and (3) that growth in both houses took place in daylight as well as in dark¬ 
ness. The conclusions suggested hy this short record I believe to he generally true 
of lettuce when grown under the conditions here present. 

t Strawberries (New York State Sta. Bid. No. 44, n. ser., Aug., 1892, 
pp. 139-147 ).—Brief descriptive notes on 23 of the newer varieties of 
strawberries tested at the station, tabulated data for 103 varieties, and 
a list of 02 varieties planted in the spring of 1892. The 20 most produc¬ 
tive varieties in the order named are, Beder Wood, Greenville, Burts, 
Enhance, Sew Dominion, Sov de Bossnet, Lyons Seedling, Farnsworth, 
Middlefield, Wayfield, Hurlburt, Haiupden, Eureka, Phillip Seedling, 
Daisy, Haverland, Crescent, Governor Hoard, Great Pacific, and Viola. 
] Plums and peaches, D. S'. Barrow (Louisiana Stas. Bui. No. 17, 
2d ser., pp. 498, 499 ).—Brief notes on 5 varieties of plums and 10 of 
peaches in an orchard at the Louisiana State Station. 

Experiments with vegetables and fruits (Colorado Sta.. Report for 
1891, pp. 17-20,104-111,117-119 ).—Brief accounts of experiments with 
varieties of peas, beans, watermelons, cantaloupes, squashes,.pump¬ 
kins, turnips, beets, cabbages, cauliflowers, tomatoes, celery, sweet 
potatoes, and radishes at the station and at the Arkansas Valley and 
Divide Substations. There is also brief mention of tests of orchard 
and small fruits and grapes. 


DISEASES OE PLA1TTS. 

Walt kb H. Evans, Editor. 

Smut in oats and wheat, P. M. Harwood (Michigan Sta. Bui. No. 
S7, Sept., 1892, pp. 10, Jigs. 5).—Descriptions of smut on wheat and oats 
and directions for treatment, largely compiled from Farmers’ Bulletin 
Xo. 5 of this Department and Bulletin Ho. 35 of the Indiana Station (E. 
S. R., vol. xi, p. 637). The author recommends the use of the Jenseu 
hot water treatment of the grain before seedin g. The loss to the farmers 
of Michigan in 1892 from smut of oats is estimated at over $1,000,000. 

Some troubles of winter tomatoes, L. H. Bailey (New York Cor¬ 
nell Sta. Bid. No. 43, Sept., 1892, pp. 149-158, figs. 4 ).—'This bulletin 
deals with three diseases of considerable importance to those engaged 
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in growing tomatoes during the winter, viz, a bacterial disease, the 
common blight (Chtdosjwrium fuhum ), and a nematode root gall. The 
bacterial disease appeared at the station in the winter of 1890- 91 and 
the first notice was by E. Gr. Lodemann in Garden and Forest , vol. v, p. 
175. Most of the investigation has been with reference to means for 
checking its ravages. 

“This blight attacks the leaves. Tlie first indication of the trouble is a dwarfing 
and slight fading of the leaves and the appearance of more or less ill-defined, yellow¬ 
ish spots or splashes. These spots soon become dark or almost black, the leaf 
curls, and becomes stiff, and tbe edges draw downward, giving the plant a wilted 
appearance. The spots grow larger until they often become an eighth of an inch 
across or even more, and they finally become more or less translucent. This injury 
to the foliage causes the plants to dwindle, and the stems become small and hard. 
Fruit production is lessened, or if the disease appears before the flowers are formed 
no fruit whatever may set. In two or three instances in which young plants were 
attacked the disease killed the plant outright, but a diseased plant ordinarily lives 
throughout the winter, a constant disappointment to its owner. " * The dis¬ 

ease is not known to attack the fruit." 

Attempts were made to identify tbis new disease with tbe bacterial 
potato blight and tbe tomato blight described in Bulletin No. 19 of tlie 
Mississippi Station (E. S. B., vol. Ill, p. 792), but Drs. Burrill and Hal- 
sted, to whom specimens were sent for examination, say it is distinct. 
Tbe tomato bligbt is due to a bacterium, while Prof. TV. R. Dudley finds 
this to be caused by a micrococcus. Diseased plants have been carried 
over the summer and will be made the subject of critical study during 
the coming winter. Spraying the plants with amnioniaeal carbonate of 
copper, watering the soil with this or with nitrate of soda or lye, and 
washing the boxes in which diseased plants had been grown with 
ammoniacal carbonate of copper, whitewash, Bordeaux mixture, or lye, 
did not prevent the development of the disease. So far the only 
method of treatment likely to be effective is tbe destruction of diseased 
plants and starting anew with freslx soil and new plants. 

The ordinary blight of tbe tomato was also noticed. This will gen¬ 
erally yield to spraying with ammoniacal carbonate of copper if applied 
early enough. 

Nematode galls attack the roots and often the whole root is swollen 
into a shapeless mass. u Tlie plants become weak and stop growing, 
and the leaves curl and become dry and yellow, much as if the plant were 
suffering for water. In general, plants injured by root galls resemble 
those suffering from winter blight, except that the leaves do not show 
the spotted discolorations.^ Five boxes were treated before planting, 
(1) with lye, (2) with salt, (3) with quicklime, (4) with carbon bisul¬ 
phide, and (5) frozen solid. In each of these plants were placed, and 
at the end of six months the plants in all the boxes except Nos. 2 and 5 
were infested, but upon these no galls were found. The experiments 
were too limited to warrant any general conclusions, but it is hoped 
that means may be found for treating the soil between crops. 



354 


EXPERIMENT STATION RECORD. 


Four diseases of the apple, W. B. Atwood {Virginia Sta. Bui 
No. 17 , June, 1892,])}). 59-66). —A popular treatise on the rust of the 
foliage ( Qymnosporangium macropus ), scab of the fruit aud foliage (Fusi- 
cladkim dendritieum), bitter rot of the fruit ( Glceosporiumfruciigenum), 
and brown spot of the foliage (Phyllostictapirinaf), with directions for 
their identification and preventive methods of treatment. 


ENTOMOLOGY. 

Report of entomologist of Maine Station, F. L. Harvey {Maine 
Sta. Report for 1891, pp, 187-207, jigs. IS). —Illustrated notes and cor¬ 
respondence regarding the following insects: Tick {Ixodes ricinus), 
sphinx moths (Smerinthus geminatus, Treptogon modesta, and Sphinx 
gordius ), climbing cutworm {A grot is saucia ), greasy cutworm (Agro- 
tisypsilon ), glassy cutworm (Sadena devastatrix), cotton dagger {Apatela 
lepusculina ), three-toothed aphonus (Aphonus tridentata ), Dytiscus vertU 
calis,Flaphidion paraUelum, Plmus brunneus , apple aphis (Aphis mali), 
goldsmith beetle (Gotalpa lanigera), and four-spotted mite (Tetranyclius 
4-maculatus ). 

Notes on insects, J. C. Neal (Oklahoma Sta. Bui No. 3, June , 1892, 
pp. 20, figs 8). —Popular notes on the imported cabbage butterfly (Pieris 
rapce), cabbage plusia (Plusia brassicm ), cutworms, bollworm (Heliothis 
armigera), striped melon beetle (Blabrotiea vittata), gray blister beetle 
(Lytta einerea), chinch bug ( Blissus leucopterus), and horn fly (PCcema- 
iohia serraia). Formulas for insecticides are also given. 

The horn fly in Florida, P. H. Poles (Florida Sta . Bui. No. 17, pp. 
12-14, fig. 1 ).—Brief compiled notes on Hwmatobia serrata, which made 
its appearance in Florida in 1890 or 1891 and has already caused trouble, 
especially to milch cows. 


FOODS—ANIMAL PRODUCTION. 

E, W. Allen. Editor . 

Digestibility of green and dry timothy, W. P. Cutter ( Utah Sta. 
Bui No. 16, Aug. 1 , 1892 , pp. 12). 

Synopsis .—The determination of the coefficients of digestibility of green timothy and 
timothy hay with steers indicated no appreciable difference in this respect 
between the two materials. 

After popular introductory remarks on the composition and digesti¬ 
bility of feeding stuffs, the author describes an experiment with five 
steers, to study the digestibility of grass and hay from timothy. The 
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trial was a part of the experiment with pasturage, soiling, and hay 
for steers described below. Three steers were fed green and two dried 
timothy, the trial lasting fifteen days and the excreta being collected 
during the last five days. The details of the trial, including analyses 
of the timothy fed and the excreta, are stated in an appendix. The 
average results are given as follows: 


Coefficients of digestibility of green and dried timothy. 



Dry 

rnatter. 

Crude 

asli. 

Crude j 
cellulose j 

; : 

Crude 

fat. 

' Crude 
! protein. 

Nitro¬ 

gen-free 

extract. 

Dried timothy. 

Green timothy. 

Per cent. 
64.04 
63.53 

! 

Per cent. 
31.69 
32.21 

Per cent. 
55.75 
55.62 

1 

Per cent. 
53.26 
53.14 

Per cent. 
48.46 
48.11 

Per cent. 
67. 84 
65. 75 

: 


“(1) There seems to he no appreciable difference in the digestibility 
of timothy when fed green and when fed after being properly cured. 

“(2) The digestibility of the timothy on the station farm seems to 
be higher than Wolff's standard, agreeing more closely with Jordan’s 
results.’* 

Soiling of steers; green vs. dry food, J. W. Sanborn ( Utah 
Sta. Bui . No. 15, Aug., 1892, pp. 9). 

Synopsis. —A comparison of pasturage, green grass, anti hay from the same for steeTS 
during summer. One lot grazed on 2 acres, another received the green grass, and 
the third the dry hay from similar areas. The gains made per steer were iden¬ 
tical for the three lots, but the green-grass lot did not eat all of the grass cut 
from 2 acres. 

The object of this trial was to compare the results of allowing steers 
to graze on a given area and of feeding the grass cut from a similar 
area in a green and in a dry state. The trial was made with three lots 
of three steers each, averaging about 800 pounds live weight. Six 
acres of land were divided into three equal parts, lot 1 being pastured 
on one part, lot 2 fed in the barn on the green grass cut from the sec¬ 
ond part, and lot 3 fed in the barn on the hay made from the third 
part. The steers were all fed alike for twenty-five days, after which, 
June 1, the trial began and continued for three months. The grass con¬ 
sisted of a mixture of iucern, timothy, and red clover. Early in the 
trial the Iucern fed to lot 3 was dried only one day and as a result, it 
is believed, one steer died. Consequently the Iucern was dried after 
this for three days before being fed. The record of the weekly weigh¬ 
ings of the animals is tabulated, together with the amounts of grass and 
hay given to lots 2 and 3, respectively. The gain in live weight per 
steer was the same for each lot (1334- to 134 J pounds). Lot 2 ; fed green 
grass, did not eat all of the grass cut from the 2-acre lot. 

The steers that grazed grew no faster, yet ate or disposed of 28 per cent more food 
than did lot 2 (green grass). * *■ * The lot receiving dried food ate more than 

did the lot receiving green food, and it was constantly noted that they ate their food 
with greater relish than did the other lot. * * * 
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It appears from this trial that soiling is unnecessary, dry food answering the same 
purpose; that winter feeding is quite as economical when cattle are fed in stalls or 
yards as summer feeding in stalls or yards; that grazing is somewhat wasteful; and 
that green grass and young grass are no more effective than dry and mature grass 
or hay. 

Winter feeding-experiments with lambs, 0. A. Goessmann (Mas¬ 
sachusetts State St a. Bui. ATo. 43 , Aug., 1892 , pp. 2-8). 

Synopsis. —The results are given of feeding six grade wether lamhs for six months 
on a nitrogenous ration composed of wheat hr an, maize feed, or gluten feed, 
rowen, mangel-wurzels, and silage. At the local market prices of feeding stuffs 
and meat, and making allowance for jhe value of the manure, the gains made 
gave only a slight profit—$2.86 for the sik animals. 

The experiments here reported are in continuation of those with a 
similar object reported in the Annual Eeports for 1890 and 1891 and 
Bulletin So. 37 of the station (E. S. R., vol. ii, p. 231; in, p. 155; iv, 
p. 67). Six grade wether lambs, averaging about 75 pounds in weight, 
were fed for a period of one hundred and eighty-three days on rations 
consisting of wheat bran with maize feed or gluten feed, and rowen 
alone or with Globe mangel-wurzels or corn silage. The nutritive ratio 
of the rations ranged at different times from 1:4.79 to 1:5.34. From 5 to 
6 ounces of the grain mixture (equal parts by weight of wheat bran and 
maize teed or gluten feed) were fed per head daily. The lambs were 
not sheared prior to the experiment. They were bought for 54 cents 
per pound live weight, and at the conclusion of the trial were slaugh¬ 
tered and sold at 11 cents per pound dressed weight. The analyses 
of the feeding stuffs used with reference to both food and fertilizing 
ingredients, the gains in live weight, the yield of dressed weight 
and of wool, and the financial results are tabulated. The gains 
were small, averaging only 17.08 pounds per sheep for the entire six 
months. In estimating the profit or loss, the feeding stuffs are valued 
at local market prices, viz, wheat bran $22, maize feed $25, gluten 
feed $20, rowen $15, mangel-wurzels $4, and silage $2.50 per ton, and 
92 per cent of the fertilizing ingredients of the food are assumed to be 
obtainable in the manure. The total cost of the six lambs and feed was 
$44.22, and the value of the meat, wool, and manure $47.08, an apparent 
profit of $2.86. 

(1) The average daily increase in live weight as compared with that noticed in 
the two preceding experiments is not as satisfactory. * ^ * 

(2) The feeding effect of corn silage, when fed with the same kind and amount of 
grain feed, compares well with that of Globe mangel-wurzel roots. 

(3) The market cost of the daily fodder ration above stated is in the majority of 
cases lower than those used in our preceding experiments with lambs; it varies from 
1.65 to 1.93 cents in different feeding periods. 

(4) The value of the manure obtainable from the different daily fodder rations 
varies from 0.78 to 0.98 cent; it amounts to one half of the market cost of the daily 
diet. 

(5) The low market cost of the grain feed during the third experiment as com¬ 
pared with that on preceding occasions, and the high commercial value of the ob¬ 
tainable manurial refuse, due to their rich nitrogenous composition, have secured a 
small profit. 
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Effect of cotton seed and cotton-seed meal as food for hogs, Gr. 

W. Curtis and J. W. Carson (Texas Sta. Bui. Iso. 21, June, 1802, 
jjp. 105-208). 

Synopsis .—Two trials are reported which were made to observe the effect of feeding 
cotton-seed meal, and soaked, boiled, and roasted cotton seed to pigs, and to 
compare these feeding stuffs with shelled corn. The first experiment contained 
twenty and the second fifteen pigs, divided into lots and fed continuously for 
about a month. In each ease the lot receiving corn alone made the largest and 
cheapest gain in live weight. The next best gain was from boiled cotton seed. 
In the first trial ten and in the second seven pigs died within ten weeks after 
beginning to feed the cotton seed or cotton-seed meal. 

To ascertain the effect of feeding cotton seed or cotton seed meal on 
the health and growth of pigs, trials were made in 1S91 and 1892. In 
the former case four lots of five pigs each, ranging in weight front 78 to 
158 pounds at the beginning of the trial, were fed for a period of thirty 
days on rations consisting of corn alone, or corn and skim milk with 
cotton seed meal, boiled cotton seed, or roasted cotton seed. The 
tabulated results show that the lot receiving corn alone made much 
the largest gain, while there was little difference between the gains 
made by the lots receiving cotton seed or meaL 

In the trial in 1S92, five lots, each containing one large, one medium, 
andone small grade Essex pig, were fed for thirty-three days, as follows: 

Lot 1, corn and cotton-seed meal. 

Lot 2, corn and soaked cotton seed. 

Lot 3, com and boiled cotton seed. 

Lot 4, corn and roasted cotton seed. 

Lot 5, corn alone. 

To the first four lots 5 pounds of shelled corn per lot was fed daily 
and cotton seed or cotton-seed meal ad libitum, the amounts of the latter 
ranging from 3 to 4 pounds per day, and to the fifth lot about 14 pounds 
of corn per day was fed. Each lot was also given a mixture of ashes, 
salt, and sulphur. At the beginning of the experiment the large pigs 
ranged from 108 to 141 pounds in weight, the medium from 77 to 94 
pounds, and the small from 40 to 50 pounds each. In calculating the 
financial results, cotton-seed meal was valued at $20, raw or soaked 
cotton seed at $6, boiled cotton seed at $8, and roasted cotton seed at 
$9 per ton, and shelled corn at 40 cents per bushel, no account being- 
taken of the value of the manure or the care of the animals. The 
results of the trial in 1S92 are summarized below: 


Gains in Jive weight of pigs and the cost of food. 



G-ain in live weight during 
trial. 

Cost of 

Average 
cost of 

Large 

shoat. 

Medium 

shoat. 

Small 

shoat. 

lot. 

pound of 
gam. 


Pounds. 

Pounds. 

Pounds. 


Cents. 

Lot 1, corn and cotton-seed meal. 

16 

19 

15 

$2,17 

4.34 

Lot 2. corn and soaked cotton seed... 

26 

6 

15 

1.58 

4.27 

Lot 3, corn and boiled cotton seed. 

i oo 

26 

20 ! 

1.74 

2.56 

Lot 4, corn and roasted cotton seed. 

15 

21 

17 

1.70 

3.21 

Lot 5, coni alone. 

59 

; : 

46 

26 

3,29 

2 .51 
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Placing tlie different foods in order of value as to cost per pound of gain produced 
at prices given, we have the following: (1) Corn; (2) corn and boiled cotton seed; 
(3) corn and roasted cotton seed; (4) corn and raw cotton seed, soaked; (5) corn and 
and cotton-seed meal. 

It will be noticed that, with exception of a medium-sized slioat in pen No. 2, which 
literally refused to eat until starved to it, the medium-sized shoats (five to 
seven months old) were able to make best use of cotton seed and cotton-seed meal. 
The large shoats (ten to twelvemonths old) and the small ones (three and one half to 
four months old) rank nearly equal in gain per day, hut when relative weights are 
considered it will be seen that the balance is largely in favor of the smaller shoats. 
[The authors believe that] there is no profit whatever in feeding cotton seed in any 
form or cotton-seed meal to hogs of any age. 74 “ * It is practically impossible 

to prepare cotton seed or cotton-seed meal in any manner so that hogs will eat it 
greedily. * * k Even at the high price taken in our estimate the tables show 
that corn is far ahead of cotton seed in any form or cotton-seed meal as food for hogs, 
and if we figure on a lower price the difference in its favor will be greatly increased. 

Boasting is belie ved to render cotton seed less laxative in its effects. 
Of tlie different ways of preparing cotton seed for feeding to hogs, the 
experience of the author is in favor of boiling. The Green cotton seed 
roaster is described. The cost of roasting by this machine is estimated 
at about $3 per ton of seed. 

With regard to the effects of cotton seed and cotton-seed meal on the 
health of the animals, it is stated that in the experiment in 1891 ten 
out of the twenty pigs died within from seven to ten weeks after the 
feeding of cotton seed or meal was commenced, and in the experiment 
in 1892 seven of the fifteen pigs died within from six to nine weeks. 

Sickness and usually death uniformly occurred within a period of six to eight 
weeks from time of first feeding cotton seed or cotton-seed meal. In tests for 1892 
the feeding began February 8, and the first death occurred March 23—exactly six 
weeks later. In tests for 1891 feeding began January 20, and first death occurred 
March 13—almost exactly seven weeks later. In the outbreaks noted as occurring 
in the college herd the trouble began each time in less than ten weeks from the time 
of feeding cotton-seed meal. The trouble continues for a period of about thirty 
days, and those animals which are not attacked within that time may safely be re¬ 
garded as eotton-seed-proof. Following our tests for 1891, several of the shoats 
which were not attacked in the spring were kept all summer on a diet largely cotton 
seed or meal; but beyond a practical stoppage of growth and consequent permanent 
stunting of the pigs no injurious effects resulted. 

It is noticed that in tests for 1892 the medium and the small-sized shoats in each 
of the different pens were the ones which suffered most, the large-sized shoats in all 
of the pens resisting its [cotton seed or meal] effect and coming through safely. 
* * * Two out of three were lost from each pen, except the boiled-seed pen, 

where only one died. [In 1891] in the cotton-seed meal pen every hog (five) died 
within ten days after sickness first appeared. In the roasted-seed pen four out of 
the five succumbed, and in the boiled-seed pen but one was taken. 

It is of course needless to state that the corn-fed hogs in no case showed any signs 
of sickness whatever. The fact that much the lightest death rate was observed on 
boiled seed each year, and that the single death that did ocoor each year was latest 
as compared with all the deaths recorded, would indicate that thorough boiling has 
the effect of lessening danger in the use of cotton seed for hogs. 

The symptoms of the affected animals are described by the authors 
and by M. Francis, veterinarian of the station. 
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Breeding statistics, F. L. Bussell ( Maine Sta. Report for 1891, pp. 
208 , 209 ).— Tlie following is a summary of statistics obtained in response 
to a circular of inquiry sent out by tlie station to farmers in the State: 

Duration of period of gestation of 357 cows. 

Days. 


Maximum j>eriod. 304.00 

Minimum period. 243.00 

Average wlien calf was a bull. 281.74 

Average when calf was a lieifer. 281.69 

General average. 281.72 


Weights of 113 calves at hlrth. 

Pounds. 


Maximum weight.1. 122.00 

Minimum weight. 40.00 

Average weight of 58 bull calves. 76.80 

Average weight of 55 heifer calves. 70.11 

General average. 73.62 


Delation of the time of service of 153 cows to the sex of the calves. 

Eiglity-two cows served during tlie first part of heat produced 31 bull calves and 
51 heifer calves. 

Seventy-six cows served during the last part of heat produced 42 bull calves and 
34 heifer calves. 

* Live stock at Louisiana State Station, 3A K Barrow (Louisiana 
Stas . Bui JS r o. 17 , 2d serpp. 499 , 500 ).— Brief statements are made 
regarding tlie Holstein and Jersey cattle kept at tlie station. The 
number of eggs laid by thirteen different breeds of hens during one 
hundred days (February 6 to May 17) is stated in a table. An incubator 
is being used at tlie station with a view to encouraging the farmers of 
the region to raise chickens tor the winter and spring market. 


VETERINARY SCIENCE AND PRACTICE. 

The Koch test for tuberculosis, H. P. Armsby and L. Pearson 
(Femsylvania Sta . Bui ¥o. 21, Oct., 1892 , pp. 19). —A cow of the station 
herd having been found to be suffering with tuberculosis, all the other 
members of the herd (forty-six adults and twelve calves) were tested 
with tuberculin, with a view to determining whether any of them were 
affected with this disease. An independent physical examination of 
the herd was made at the same time by a veterinarian, who had no 
knowledge of the results of the Koch test. The temperatures of the 
animals before and after the injection of tuberculin are tabulated. Five 
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animals 'were put under suspicion by either the Kocli or physical test, 
as follows: 


XaineoJ cow. 

Carmina, 

Gertrude, 

Lavender, 

Cowslip, 

Eosella, 


Koch ted. 
Tuberculous, 
Tuberculous* 

Not tuberculous, 
Not tuberculous, 
Not tuberculous. 


Physical exam ination. 
Tuberculous. 

Not tuberculous. 
Tuberculous. 

Probably tuberculous. 
Probably tuberculous. 


These animals having been slaughtered, it appeared that both of 
those which gave a temperature reaction with the Koch test were tuber¬ 
culous and that the other three were not tuberculous, but had lung le¬ 
sions which deceived the veterinarian who made the physical diagnosis. 

The nature arid symptoms of tuberculosis in cattle and the methods 
employed for detecting its presence are described by Dr. Pearson, 
whose experience is favorable to the use of tuberculin in diagnosis. He 
calls especial attention to the necessity for the exercise of good judg¬ 
ment in the use of the new method. 


We have not yet reached the time when it will be possible to give each animal in 
a herd the same dose of tuberculin, measure the temperatures, and blindly declare 
each animal which reacts tuberculous and the others healthy. 

It is necessary to consider the condition, constitution, size, and age of the animals, 
the age of the tuberculin, the external and body temperatures at the time of injec¬ 
tion, and other small points which are important, but which would carry us beyond 
the limits of this paper if discussed in detail. Much is to he learned by experience 
with this agent, and none of its users have so much faith in it as those who have 
failed with it a lew times and alter wards discovered the cause of the errors. 


Antiseptic treatment of wounds, E. P. Niles ( Virginia St a. Bui. 
No. 18 , Jlily, 1892, pp. 71-73 ).—Brief accounts of experiments with lysol, 
creolin, dermatol, iodol, aristol, oxide of zinc, and bichloride of mer¬ 
cury on cultures of Staphylococcus pyogenes aureus. This work was in 
continuation of that recorded in Bulletin No. 13 of the station (E. S. 
B., vol. iy, p. 74). 

Lysol in 2 per cent solution prevented the growth of microorganisms. 
Used for washing a deep wound on a horse, it materially decreased the 
amount of suppuration. It was also useful in keeping flies away from 
the wound. Creolin in 1 per cent solution retarded the growth of the 
pus-producing organisms, but did not destroy them in fifteen minutes. 
Dermatol, iodol, aristol, and oxide of zinc were not successfully used 
as antiseptics. Bichloride of mercury in a solution of 1-1,000 retarded 
the growth of the organisms, but was not strong enough for practical 
purposes. U A stronger solution is injurious to the tissue and interferes 
with the germicidal action of the leucocytes.” 

Inquiry concerning stock diseases in Florida (Florida Sta . Bui. 
No. 17, pp. 15,16). —A list of questions sent to farmers in the State 
regarding big head,” « salt sickness,” etc. 
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E. W. Allen, Editor. 

Cream-raising by dilution, H. H. Wing (New York Cornell Sta . 
Bui. No. 39, July, 1892, pp. 77-85). r} 

Synopsis .—The average of twenty-three trials with milk set at 60° F. ami of eight 
trials with the same milk set at 40° F. indicated' that when set at 60 u milk di¬ 
luted one third with warm water creamed more perfectly than undiluted milk, but 
that when set at 40° there was no advantage from dilution. The creaming was 
much more perfect at 40° than at 60°. A summary of these and previous results 
at this station and at the Vermont Station indicates that dilution can uot he re¬ 
garded as a substitute for cold-setting in ice water. Setting diluted milk in the 
open air in winter proved inferior to setting in the creamer, where a uniform 
low temperature was maintained. 

Reference is made to previous work on this subject reported in Bul¬ 
letins Nos. 12 and 18 of the Illinois Station (E. S. B., vol. it, p. 104; m, 
p. 779), [Newspaper Bulletin Bo. 3 and Annual Report for 1890 of the 
Vermont Station (E. S. R., vol. in, p. 176), and Bulletins Nos. 20 and 
29 of the New York Cornell Station (E. S. R., yo1.ii, p. 284, and ill, p. 
230). “ The results of these various experiments have not been entirely 
concordant, although in the main they have not been favorable to the 
practice of dilution.” The results at the Vermont Station when the 
milk was set at 60° E.were favorable to dilution, and the creaming of 
the diluted milk was nearly as complete as that of undiluted milk set 
at 10°; but at the New York Cornell Station, on the contrary, diluted 
milk at 00° creamed less perfectly than undiluted milk set either at 
60° or at 40°. It was on this point especially that the present experi¬ 
ments were made. 

Twenty-three trials were made in which milk was set in Cooley cans 
in a creamer kept at about 60° F., one portion of the milk in each 
case being set undiluted and another diluted with one third of its 
weight of warm water at 135° F. Of these trials, fifteen were with the 
mixed milk of the university herd, six with milk from four fresh Jer¬ 
seys, and two with milk from five Holsteins somewhat advanced in 
•milk - The trials were made in February, March, and April. In every 
instance a full can of milk was set for twenty-four hours, the milk was 
skimmed to the last mark hut one of the scale, and the percentage of 
water found in the skim milk was corrected for the amount of water 
added in the case of diluted milk. The percentage of fat in the skim 
milk was determined by means of the Babcock asbestus method. The 
tabulated results of these trials show that in every case but two the 
diluted milk creamed more perfectly than the undiluted milk, the dif¬ 
ference being most marked in the case of the Jerseys and least so in 
that of the Holsteins. The average results of the trials were as follows: 
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Crraining of diluted and nndihttfd milk s<'f at 00 0 F. 


| Percentage of fat. in 
i skim imlk. 

Loss of f.it per 100 
pounds of milk set. 

! Diluted 

Undiluted 1 

; 

| Diluted. 

Undiluted. 

! Per cent 

Herd milk, fifteen trials.0.76 

Milk of tre&k Jerseys sis trials.j 0.60 

Milk of Holsteina. two trials. 0.63 

1 Percent. \ 
1.05 1 
1.13 
0.82 | 

Pounds. 

0 62 
0.50 
0.54 

Pounds. 
0.85 
0.91 
0.66 


To compare the results where the milk was set in ice water at 40°, 
eight trials were made simultaneously with the above, five being with 
herd milk, two with Jersey milk, and one with Holstein milk. As in 
the trials reported above, half of the milk was diluted with one third 
its weight of water at about 135°. While in five cases the diluted milk 
creamed slightly more perfectly than the undiluted milk, the averages 
were the same for both methods of treatment (0.23 per cent of fat in 
skim milk), but the creaming of both the diluted and the undiluted 
milk was much more perfect than where the milk was set at 60°. 

The data are also given for nine trials made during February and 
March in which diluted milk was set in the open air in the dairy room. 
“ While the temperature of the room was in most cases nearly as low 
as the temperature of the creamer, the percentage of fat in the skim 
milk was in general considerably larger than where the milk was set in 
water.” 

The average results of dilutingmilkat this station and at the Vermont 
Station are summed up as follows: 

Percentage of fat in skim milk. 

Per cent. 


Diluted milk set at F., thirty-nine trials. 0.77 

Undiluted milk set at- 6<P F., thirty trials. 1.00 

Undiluted milk set at UP F., twenty-six trials. 0.20 


It would seem, therefore, that while when, the milk is set at 60° or thereabouts, 
there is considerable advantage, so far as the efficiency of creaming is concerned, in 
dikiting it with 2o per cent of warm water. This dilution can not be regarded as sT 
substitute for setting in ice water without dilution, and it has the further disadvan¬ 
tage of requiring increased tank capacity and producing a rapidly souring cream. 

Berrigan separator, H. H. Wing (New Tori ; Cornett Sta. Bui. No. 
39 , July, 1692. pp. S3SS ).—This apparatus is described as an air-tight 
cylindrical chamber, in which milk diluted with 20 per cent of water is 
treated for about two minutes with air under pressure of about two 
atmospheres. It is claimed by the manufacturer that after such treat¬ 
ment milk will cream within twelve hours “ as completely as with any 
of the ordinary gravity systems of setting.” A number of compara¬ 
tive trials were made with this apparatus, the results of which are 
tabulated. “ While better results were obtained by the Berrigan treat¬ 
ment than in the untreated milk set alongside [in the open air], yet the 
results obtained (0.59 per cent of fat in the skim milk) would not be 
called satisfactory creaming.” 
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Further trials were made to see if the Berrigan treatment would have 
any effect on milk afterwards set in deep cans in ice water, a can of 
treated and another of untreated milk being set together in a Cooley 
creamer. 

^In the two tests made practically the same results were obtained 
from the untreated milk and tbe milk that had gone through the Berri- 
gan machine. In one case the treated milk was diluted and in the other 
not diluted.” 

Centrifugal separation, H. JET. Wing (New Yorlc Cornell Sta. Bui. No. 
39, July, 1892, pp. 88-90 ).—Nine trials with the De Laval horizontal 
separator and five with the Baby separator No. 2 are reported. The 
results of these are compared with the average results of setting diluted 
and undiluted milk in Cooley cans at 40° and at 60° and that subjected 
to the Berrigan treatment. The average percentage of fat left in the 
skim milk was 0.19 by the horizontal separator, 0.09 by the Baby sepa- 
tor, 0.59 by the Berrigan separator, and 0.23 by cold deep setting. The 
horizontal separator separated oil an average 360 pounds of milk per 
hour and the Baby No. 2, 280 pounds. 

Aeration and aerators, H. H. Wing (New York Cornell Sta. Bui. 
No. 39, July, 1892, pp. 90-9-1). 

Synopsis .—Tests of the cooling capacity of two milk coolers and the keeping quali¬ 
ties of aerated milk. The milk treated in two machines kept from four to five 
hours longer than untreated milk, and that aerated by a third process kept no 
longer than untreated milk. The tests of keeping quality were made during 
April and May. 

Descriptions are given of the Star milk and cream cooler, the Cham¬ 
pion milk cooler, and the Powell aerator. Tests are reported of the 
cooling capacity of the first two machines. 

u We think [the Star aerator] is capable of bringing the milk very near 
to the temperature of the water at the rate of from 250 to 300 pounds 
per hour. # # [The Champion aerator] when kept filled with ice 

water will eool from 225 to 250 pounds per hour down to the neighbor¬ 
hood of 60°. * * * The differences pointed out by the above figures 
seem to us to very fairly indicate the relative merits of the two ma¬ 
chines; both are very nearly alike so far as ease of keeping clean is 
concerned. Where running water is not at hand we should prefer the 
Champion; with running water, the Star.” 

The Powell aerator is intended to aerate without cooliug. Eleven 
comparative tests were made with this and the Star and Champion aera¬ 
tors during April and May, the keeping quality of the aerated milk 
and milk not aerated being noted. On an average the milk aerated 
with the Champion and Star aerators kept four or five hours longer than 
that not aerated. That aerated with the Powell aerator kept no longer 
than that which had not been aerated. 

This difference in favor of ae*ration is considerably less than we had expected 
to obtain, but there were several conditions that are likely to have made this dif¬ 
ference less than it would be under ordinary circumstances. In the first place the 
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air in which the milk was set was comparatively uniform in temperature and free 
from contaminating odors; in the second place only a short, time elapsed after milk¬ 
ing and aeration, so there was little chance for contamination in the stable. Then 
again all the surroundings of the cattle wore kept as neat and clea n as could well he 
done. We believe that under the conditions that affect most dairies the good effect 
of aeration would he more pronounced than those we obtained. 

Regarding tlie effect of aeration on the creaming of milk by gravity, 
four trials made 'with aerated m«k set in Cooley cans at 40° and 
skimmed after twenty-four hours showed the skim milk from the 
aerated milk to contain on an average 0.53 per cent of fat and that from 
the milk not aerated 0.31 per cent. 

What is remarkable is that the aerated milk suffered no fall of temperature after 
it was placed in the creamer, and was more efficiently creamed than the diluted milk 
set at 60°, where the fall of temperature was 30°-35°. This seems to he in direct con¬ 
tradiction to the theory which supposes that the fall of temperature after the milk 
is set is one of the chief factors in complete creaming by the deep-setting gravity 
process. 

Tests of dairy apparatus, H. P. Aemsby, H. J. Waters, and W. 
H. Caldwell (Pennsylvania Sta. Bui . No. 20, July, 1892, pp, 18, figs . 
4 ). 

Synopsis .—Tests of the Baby separator No. 2 and the Evans and Healings milk 
cooler. The separator was found to separate on an average 278 pounds of milk 
per hour, and to give a skim milk with not over 0.05 per cent of fat. The saving 
effected over cold deep setting is estimated at 4.63 pounds per 100 pounds of fat 
in the milk. A speed of 45 revolutions of the crank per minute gave a hotter 
separation than 42 revolutions, as recommended. 

The Be Laval hand separator (pp. 3-18).—The principles of the sepa¬ 
rator and the peculiarities of the De Laval machine are described and 
illustrated. The results are tabulated of seven separate tests of this 
machine, each lasting from two to three clays. In these the cream was 
ripened and churned, and tests made of the percentage of fat. in the 
whole milk, skim milk, and buttermilk, and that recovered in the but¬ 
ter. In most eases the skim milk contained only a mere trace ol* tat, 
and in no ease did this exceed 0.05 per cent. For every 100 pounds of 
fat contained in the milk on an average 90.1 pounds of fat wore recov¬ 
ered in the cream. The average amount of milk separated per hour 
was 278 pounds. In those trials in which butter was made it was 
found that out of every 100 pounds of butter fat in the milk from 93.22 
to 98.97 pounds were recovered in the butter, the average loss being 
0.89 pound iu the skim milk, 0.12 pound in the buttermilk, and 2.24 
pounds by handling. The saving effected by the separator over cold 
deep setting is estimated at 4.63 pounds for every 100 pounds of fat in 
the milk. 

In other words, by the use of the separator wc should save 4,63 percent of our raw 
material. The daily yield of our herd at the time these tests were made was about 
400 pounds, testing 44 per cent fat. This means a production of 18 pounds of butter 
fat daily. A loss of 4.63 per cent of this would equal a loss of about 1 pound of 
butter per day. At an average price of 25 cents j>er pound this would he a loss of 
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$91.25 per year, which is equivalent to 6 per cent interest on an investment of a tritie 
over $1,500. The list price of the separator is $125. It may he imted that the above 
estimate agrees well with a similar estimate made by Babcock, who expresses the 
opinion that the use of the small separator will pay with a herd of ten good cows. 

Iii a comparison of separating by hand power and by steam power, the 
latter was found to give slightly better separation, presumably, it is 
believed, because a somewhat uniformly higher rate of speed was main¬ 
tained than by hand power. It was found advisable to run the machine 
at a somewhat higher rate of speed than that recommended by the 
manufacturers, the crank being given about 45 revolutions per minute 
instead of 42. 

The teachings of these tests are summarized as follows: 

(1) The skim milk contained in most cases less than 0.05 per cent of butter fat. 

(2) Out of the total possible amount of butter, but 0.9 per cent was lost in the skira 
milk, andbut 3.25 per cent in the skim milk, buttermilk, and mechanical losses; or in 
other words, 96.75 per cent of the total raw material (butter fat) was recovered in 
the finished butter. 

(3) It is estimated that the saving by the use of this machine, as compared with 
the use of cold deep setting will in one year, with a herd of twenty to twenty-five 
cows, equal three fourths the cost of the machine. 

(-1) The machine has proved very satisfactory in the regular work of tins station 
creamery. 

(5) The use of hand power is to be recommended only for small dairies, 

j Evans and Healings mill: cooler (p. 18).—Brief mention is made of 
trials of the Star milk and cream cooler, but no data given. 

u yyhen there is a sufficient supply of water, milk may be cooled very 
rapidly and efficiently by this apparatus. We have had no difficulty 
in cooling the milk to within 3° of the temperature of the water used, 
and have kept the cooled milk in summer practically sweet for two 
days.” 

Experiments in the manufacture of cheese during May, L. L. 

Van Slyke (New York Mate Hta, Bui . No. 43, n. scrJune , 1802, 
pp. 137). 

JSyuojms. —A detailed report, with summary of results of fourteen experiments in 
cheese-making at. cheese factories and at the. station. Among the points 
brought out are the indications with reference to loss of milk constituents in 
cheese-making, influence of composition of milk on yield and composition of 
cheese, and the reason for low yield of cheese in the mont h of May. 

The first of a series of investigations at the station on the manufac¬ 
ture of cheese were reported in Bulletin No. 37 (new series) of the 
station (E. S. B., vol. in, p. 610). In resuming this line of work the 
plan was, beginning with the month of May, to carry on tests for one 
week in each month at cheese factories and one week at the station 
throughout the season. The present bulletin reports the progress for 
the month of May, 1892. u It is hoped that it may be found practica¬ 
ble to issue a bulletin on the work of each month during the season, 
and at the end present in a special bulletin a summary of the whole 
season’s work,” 

8378—No. 4-4 
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Fourteen trials are reported, eight at the station with milk from the 
station herd, and six at the factory with milk supplied by patrons. 
Whole milk was used in all cases ixcept two. In several of the factory 
trials the milk was divided into richer and poorer milk and placed in 
separate vats. With one exception the Cheddar process was used. 
The manner of testing the ripeness of the milk is described as follows: 

The milk in the cheese vat is heated to 84° F.; of this, 11 ounces, fluid measure, 
are placed in a tin cup and 1 c..c. of rennet added and incorporated by stirring. The 
cup is then placed in a vat of warm milk and watched until the milk begins to 
thicken. The time when the rennet is added should he noted, and the time when 
the milk begins to coagulate. If the milk is of the proper degree of ripeness it 
should begin to thicken in about one minute. In case the milk thickens in much 
less than one minute overripeness is indicated. In case the milk requires 
much more than one minute to thicken it is allowed to stand until repeated 
tests show the proper degree of ripeness, or else 5 or 30 pounds of u starter ” are 
added. When the milk thickens in one minute, then rennet can he added to the 
whole and the operation of manufacture continued. * * * It must he plain to 

every cheese maker that this method of ascertaining the degree of ripeness of milk, 
when intelligently used, is a marked advance over the former method of guessing or 
depending upon uncertain signs. Its use will tend to uniformity in results and 
enable the maker to control another step of the process. 

It is suggested that more uniform results might he secured in salting 
by adding salt in proportion to the amount of fat taken instead of 
the quantity of milk taken. Since the saltness of cheese affects the 
rapidity with which it ripens, uniformity in salting is desirable to 
secure a uniform product. This method, however, was not followed in 
the experiments described. 

The determinations of fat in the milk, whey, and cheese were all made 
by gravimetric methods. The data of the separate trials are tabulated 
and discussed at length. They include analyses of the milk, whey, and 
green cheese. The essential results of the trials are summarized as 
follows: 

Loss of milk constituents in cheese-making .—The amount of fat lost in the whey in¬ 
creased in some cases and decreased in others when the amount of fat in the milk 
increased. 

The average amount of fat lost in the whey in all the experiments was 0.29 pound 
(about ounces) for 100 pounds of milk, which was about 7,5 per cent of the fat in 
the milk. In the factory experiments the average 3oss of fat was about 9 per cent of 
the fat in the milk, while in the station experiments the average loss was about 7 per 
cent of the fat in the milk. 

The amount of casein and albumen lost in the whey increased quite uniformly when 
the casein and albumen in the milk increased. 

The average amount of casein and albumen lost in the whey in all the experiments 
was 0.74 pound (about 12 ounces) for 100 pounds of milk, averaging 0.64 pound in the 
factory and 0.81 pound in the station experiments. From 23.5 to 24 per cent of the 
casein and albumen in the milk was lost, the proportion of loss being quite uniform 
in all the experiments. 

Of the 0.74 pound (or 12 ounces) of casein and albumen lost, 0.15 pound (about 24 
dunces! consisted of casein and 0.59 pound (about ounces) of albumen. About fl 
per cent of the casein and 82 per cent of the albumen in the milk was lost on an 
average. 
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In the various lots of milk used there were on an average 2.4 pounds of casein and 
0.72 pound of albumen, or for every pound of albumen there were about 3.3 pounds 
of casein. 

Influence of composition of mills on composition of cheese .—The proportion of fat in the 
cheese increased as a rule when the amount of fat in the milk increased, but the 
increase of fat in the cheese was not uniform with the increase of fat in the milk. 
Green cheese, made from factory milk that contained about 3 pounds of fat in 100 
pounds of milk, contained about 33 pounds of fat in 100 pounds of cheese. Cheese 
made from whole milk to which cream had been added, and which contained 6 pounds 
of fat in 100 pounds of milk, contained 42 pounds of fat in 100 pounds of cheese. 
Cheese made from milk containing about 3.35 pounds of fat in 100 pounds of milk, con¬ 
tained about 35 pounds of fat in 100 pounds of cheese; when the milk contained about 
4.25 pounds of fat in 100 pounds of milk the cheese contained from 36 to 36.5 pounds 
of fat in 100 pounds of cheese. In case of milk partially skimmed, containing 3.56 
pounds of fat in 100 pounds of milk, the cheese contained nearly 32 pounds of fat m 
100 pounds of cheese. 

Basing a comparison of results upon the water-free cheese, instead of green cheese, 
we obtain results that are quite similar in their relations. 

In general the fat exercised a greater influence upon the composition of the cheese 
than any other constituent of the milk. 

In the cheese made from the normal milk, the amount of casein and albumen in 100 
pounds of cheese was a fairly uniform quantity, varying in the green cheese from 22 
to 24 pounds and in the water-free cheese from 36 to 38 pounds. The milk contain¬ 
ing least fat made cheese containing a little more casein and albumen. Skimming 
the milk partially largely increased the amount of casein and albumen in the cheese, 
while adding cream to whole milk diminished the amount of casein and albumen in 
the cheese. 

The results appear to indicate that in cheese made from normal milk, containing 
from 3 to 4.25 pounds of fat in 100 pounds of milk, there should he about 1.4 pounds 
to 1.5 pounds of fat for 1 pound of casein and albumen in the water-free cheese. Par¬ 
tial skimming reduced this ratio to 1.22 pounds, while addition of cream raised it 
to over 2 pounds. 

Influence of composition of milk on yield of cheese .—Of the increased yield of cheese 
obtained in the various experiments, nearly one half of the increase, on an average, 
was due to an increase of fat in the milk from which the cheese was made. 

The amount of fat retained in the cheese made from 100 pounds of milk increased 
when the amount of fat in the milk increased, but not with exact uniformity. 

On an average the increase of casein and albumen in the milk produced a little 
over one fifth of the increased yield of cheese observed in the various experiments. 

The amount of casein and albumen retained in the cheese made from 100 pounds 
of milk increased quite uniformly when the amount of casein and albumen in the 
milk increased. 

About one third of the increased yield of cheese was due to an increased amount 
of water retained in the cheese. 

The amount of water retained in the cheese made from 100 pounds of milk was 
quite variable, and increased when either the fat or casein and albumen in.the milk 
increased. 

Yield of cheese .—Of the factory milk, there were required on an average 11.4 
pounds to make 1 pound of cheese. Of the station milk, 8.8 pounds sufficed to make 
1 pound of cheese. 

The low yield of cheeBe from the factory milk was mainly due to the small amount 
of fat, casein, and albumen contained in it, that is, to the poor quality of the milk, 
and in addition the loss in manufacture was a little greater. The poor quality of 
the milk was probably due to the fact that the cows were in the earlier stage of 
their period of lactation. 
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Influence of variation of condition ft of manufacture. —In two sots of comparisons [using 
different amounts of rennet], only one case showed any difference in loss of fat, 
casein, and albumen, and this was when the amount of rennet used was much less 
than the usual amount, No difference of yield was shown that could he attributed 
to variation in the amount of rennet used. In two sets of comparisons [of cutting 
curd in hard and soft condition], one case of soft cutting gave a little larger loss of 
fat and casein. In one case the soft-cut curd gave a larger yield, owing mainly to 
the retention of more moisture. 

Loss of cheese in weight during first month.— The loss of weight varied for the first 
month from 5.5 to 8.87 pounds, and averaged 6.95 pounds for each 100 pounds of 
green cheese. 


AGRICULTURAL ENGINEERING. 

Irrigation engineering, h. G. Carpenter (Colorado St a. Report for 
1891, pp. 45-57 ).—The plan of work in 1891 was the same as in previous 
years, and included investigations relating to return or seepage waters, 
evaporation from reservoirs, and duty of water. 

Return or seepage waters . 

After a country has been irrrigated for some time there are some changes in the 
regime of streams, so that these are more regular in their tlow, especially in the dry 
season; often they may be repeatedly drained to the last drop and soon after have 
enough to make a respectable stream. Most of this return is from invisible sources, 
or in quantities too small to measure. While an increase in the volume of streams is 
noticed in a non-irrigated country, in many of the irrigated valleys the return is 
attributed to irrigation * * * 

We have not observations which will absolutely prove that this increase is due 
solely to irrigation, but the fact familiar to all irrigating countries, that land pre¬ 
viously dry becomes saturated and requires draining because of the seepage from 
ditches or irrigated lands of higher location, and other analogous facts, render it 
very probable that most if not all of the return observed is due to the return from 
the waters which have been applied in irrigation. ' * A It in possible that irri¬ 

gation in the upper valley of a river is beneficial to the lower valley by the return 
water in the season during the period of low water. 

Measurements of the return waters of the Oaelie a la lhmdre River, 
made at different times, are tabulated: 

Comparison of measurements of return or seepage waters, Cache a la Poudre Hirer. 

[Measures in cubic feet- per second. J 


! 

Date. 

Return 
Gabon to 
Larimer 
aiul Weld 
Canal. 

Return 
Larimer 
and Weld 
to No. 2 
Canal. 

Return 
Ro. 2 to 

Total return Gabon 
to— 

Ogilvy 

Canal. 

Ogilvy 

Canal. 

Moutb of 
Poudre. 

3885, Oct. 12. 

11.86 
31.27 
25.79 
1C. 41 

25.50 
30. 79 

IT fift 

49.54 

A A Ftfl 

86.90 


1889, Oct. 14-17. 

98.96 
100.79 
77.71 

1890, Oct. 16-18. 

DU 
on oty 

DU 

1891, Oct. 28-30. 

lo. 
q 7i 

CM 
OO 1 11 

77.57 

1892,'Mar. 10-12. 

O* < L 

57,31 

i>*n lo 

35.80 

58,31 
96,11 


. 




These figures do not substantiate tbe view that the return is increas¬ 
ing. 
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Evaporation .—Measurements on tanks placed in the ground at the 
station and at the Divide and Eocky Ford Substations and on floating 
tanks in a canal and on a lake are tabulated. These tanks were ar¬ 
ranged as described in the Annual Report of the station for 1888, p. 
1(54 (E. S. Bui. No. 2, part I, p. 34). The results are given in the follow¬ 
ing table: 

Comparative evaporation, 1S91. 


Station. 

May. 

J uue. 

Inches. 
4.97 
0.17 
7.83 
7.44 

! July. 

Aug. 

i 

Sept, j Oct. 

Nov. 

Dec. 

Agricultural College, monthly .... 

Agricultural College, daily .. 

Divide... 

Inches 

5 63 

0 10 

Inches 
5.72 
0.1S 
5.12 
7.24 

Inches. 
4 91 
0.16 
4.13 
6.50 

Inches | Inches. 
4.12 ! 3.G2 

0.14 l 0.12 
5.32 . 

Inches. 

1.73 

0.06 

Inches. 
0.7? 
0.02 

Iioeky Kurd .. 


6.75 0.56 








Observations for 1890 reduced by the formula E=0.39 (T-t) (1+0.02 
W), discussed in the report of the station for 1889 (E. 8. B., vol.li,p. 394), 
gave the following results: Total evaporation observed, 156 days, 23.30 
inches; computed, 23.74 inches. 

The duty of water .—Experiments were undertaken in 1891 to deter¬ 
mine the total amount of water used in irrigation as well as that required 
for each of the various crops grown in the irrigated area. The results 
were incomplete and unsatisfactory, and are withheld until further data 
have been accumulated. 

Experiments in tile drainage at Louisiana State Station, D. N. 

B arrow {Louisiana Stas. Bui . No. 17 , 2d ser ., pp. 497 , 498). — Observa¬ 
tions in 1891 on the effects of the system of tile drainage in use at the 
station gave the following indications: (1) Drainage started and stopped 
earlier in tiles placed at a depth of 3 feet than in those at greater 
depths; (2) drainage was not much more rapid with tiles 20 feet apart 
than with tiles 40 feet apart; (3) no blight was observed on cotton 
on the drained land; (4) crops on the drained land suffered relatively 
little from drouth; (5) the drained land'could be cultivated sooner after 
heavy rains. 


STATION STATISTICS. 

Fifth Annual Report of Arkansas Station {A rlcansas Sta. Report 
for 1892 , pp. 58 ).—This is for the liscal year ending June 30, 1892, and 
includes brief statements regarding the work and equipment of the 
station, a financial report, and Bulletins Nos. 16-19 of the station, 
abstracts of which have been published in the Record. Arrangements 
have been made for the establishment of an additional substation at or 
near Camden, in the southern part of the State. Successful experi¬ 
ments with wheat, oats, grasses, and clover are reported from the sub¬ 
stations at Newport and Pine Bluff, localities in which cotton is now 
the chief crop. 
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Fourth Annual Report of Colorado Station ( Colorado Sta. Report 
for 1891,pp. 130). —This contains brief general statements regarding the 
work in the departments ol‘ agriculture, botany and horticulture, chem¬ 
istry, meteorology and irrigation, aud entomology, and at the San Luis 
Valley, Arkansas Valley, aud Divide Substations, together with reports 
by the director and a visiting committee appointed by the Colorado State 
Horticultural Society and the State Grange. There is also a financial 
statement for the fiscal year ending June 30,1801. 

Reports of director and treasurer of Maine Station for 1891 
(Maine Sta. Report for 1891, pp. ii-viii). —The report of the director con¬ 
tains brief general statements regarding the work of the station. The 
author urges the necessity of limiting the scope of the station’s work 
to those investigations which can be thoroughly carried on. He also 
recommends that the State should provide means for conducting the 
fertilizer inspection, which is now paid for out of the funds given the 
station by the United States. 

The report of the treasurer is for the fiscal year ending June 30,1801. 

Fourth Annual Report of New York Cornell Station ( New York 
Cornell Sta. Report for 1891, pp. 419, plate 1, figs. 95). —This includes 
brief statements regarding the work in the several departments of the 
station; a detailed financial report for the fiscal year ending June 30, 
1891; and Bulletins Nos. 26-37, abstracts of which have been published 
in the Record. The workroom of the dairy house is described aud 
illustrated. 

First Annual Report of Washington Station ( Washington Sta. 
Report for 1891, pp. 31). —This contains the text of the act of the State 
legislature, approved March 9, 1891, for the establishment of the State 
Agricultural College and Experimental Station; the act of Congress 
of March 2,1887, relating to the stations; and an outline plan of experi¬ 
ments to be conducted by the station. 
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Some physical properties of soils in their relations to moisture 
and crop distribution, M. Whitney (Weather Bureau, Bui. No. 4, ]>p. 
90, diagrams 3 ).—This is a detailed discussion of soil investigations 
briefly described in the Annual Report of the Maryland Station for 
1891 (B. S. E., vol. iv, p. 17). The additional matter includes formulas, 
analytical data, and detailed descriptions and tests of methods. Among 
the latter may be noted experiments with a method for determining 
soil moisture by means of electrical resistance. This method “ is based 
on the changing electrical resistance between two plates permanently 
buried in the soil, with the changing moisture content.” An objection to 
the method lies in the apparent impossibility of securing good contact 
between the soil and plates. Copper plates were first used, then carbon, 
and finally mercury contained in clay or in flat, porous cells, but in no 
case did the results prove satisfactory. These experiments, however, 
gave an indication of a movement of soil grains which has been made 
a subject of study.* 

[For this purpose] a thin rubber ice bug with a capacity of approximately 1,000 c. c. 
was securely fastened to a rubber stopper bearing a 60 c. c. separating funnel for the 
admission of water, and a small tube, with an internal diameter of about 8 mm., which 
projected about 2 inches above tlie surface of the ground, and was then bent hori¬ 
zontally for about 18 inches in length, and was graduated the whole extent into 
eighths of an inch. 

The rubber bag was about one third tilled Avith water and buried in the soil, the 
soil being pressed around the bag so as to force the water up into the small tube. 
The tube being horizontal maintained a constant pressure whether the bag expanded 
or contracted, and when the water fell in the tube, as it did almost every day, water 
was added through the separating funnel. This arrangement insured a constant pres¬ 
sure in the bag, and if there was any tendency for the soil to move away the bag 
would expand and follow it. 

Tri-daily readings of this instrument and of soil thermometers are 
tabulated for March, April, and May, 1892. These observations indi¬ 
cate that there was a movement of the soil particles away from the 
rubber bag and a constant enlarging of the bag. This investigation 
is to be continued on a larger scale. 


See also South Carolina Report for 1889, p. 70. 
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Insect Life (Division of Entomology, Insect Life, voL v, No. 1, Sept., 
1892, pp. 62, figs. 6 ).—This number contains the following articles: 

Rose sauflies in the United States, G . F. TfrZZc# (pp. 6-11).—A full ac¬ 
count of the sawflies affecting the rose in the United States, viz, the 
bristly roseworm (Gladius pectinicornis), banded emphytus or curled 
rose worm (Emphytus ductus), and American rose slug (Monostegia 
rosw). The life history of the first-mentioned species is given in de¬ 
tail, together with descriptions and figures of the insect in all its stages. 
All these species are amenable to the usual sawfiy remedy, viz, spray¬ 
ing with a mixture of powdered hellebore in water. A wash suffi¬ 
ciently strong for the destruction of the lame may be made by mixing 
2 ounces of hellebore with 2 or 3 gallons of water. 

An experiment against mosquitoes, L . 0. Howard (pp. 12-14).—A paper 
read before the meeting of the Association of Economic Entomologists 
at Rochester, New York, August 16, 1892. A small pool of water 
measuring 60 square feet was treated with 4 ounces of kerosene, and 
as a result all aquatic larvae, including those of the mosquito, were 
killed, and female mosquitoes were killed while attempting to deposit 
their eggs in the water. Ten days after treatment a careful estimate 
was made of the number of dead insects found floating on the surface 
of the water. This estimate showed a total of 7,400 insects, 370 of which 
were mosquitoes. At this rate a barrel of kerosene, costing $1.50, will 
trdat 90,000 square feet of water surface. The writer believes that by 
the use of kerosene, the drainage of swamp lands where practicable, the 
introduction of fish into ponds where they do not occur, and the careful 
watching of rain water barrels and tanks the mosquito plague may he 
greatly lessened. 

Occurrence of Bucculatrix canadensisella, Chamb., on birches in Rhode 
Island , A. 8. Packard (pp. 14-16).—An illustrated account of the de¬ 
structive Tineid moth (Bucculatrix canadensisella) on the leaves of 
Betula populifolia in Rhode Island. 

New injurious insects of a year, C. V. Riley (pp. 16-19).—A paper read 
before the American Pomologieal Society, comprising a list of about 
fifty of the more important insects that have been reported to the U. 
S. Department of Agriculture as injurious to fruit during the year 
1890-’9i. 

Ifotes on the larva ofAmphizoa, H. G. Hubbard (pp. 19-22).—An illus¬ 
trated account of the larva of an anomalous water beetle, A mphizoa 
lecouteL 

The dipterous parasite of Melanoplus devastator in California , 1). W. 
Goquillett (pp. 22-24).—A two-winged parasite of the devastating locust, 
Melanoplus devastator, is described as a new species under the name 
Sarcophaga opifera, and a summary is furnished of published records of 
the Sarcophagids that have been bred from living hosts. 

A new stceet-potato sawfiy, 0. L. Marlatt (pp. 24-27).—An illustrated 
account of the Schizoeerus privatus, a new sawfiy enemy of the sweet 
potato. 
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On the nomenclature and on the oviposition of the bean weevil (Bruchus 
obtecttis , &lay) (pp. 27-33).—The first part of this editorial article con¬ 
sists of a history of the different scientific names that have been pro¬ 
posed for the bean weevil, formerly known as Bruchus obsoletus and 
B.fahcv, but which according to the law of priority should have the 
name Bruchus obteetus , Say. liiley’s former reasoning* that the species 
is not B. obsoletus is confirmed by discovery of the true obsoletus , and 
Dr. Horn’s conclusion to the contrary must be rejected. 

The second part of the article treats of the oviposition of the weevil 
in the field, and shows that the eggs are thrust in masses inside the 
pod. 

Notes on the habits of some species of Goleoptera observed in San Diego 
County , California , F. F. Blaisdell (pp. 33-30).—Notes on the food 
plants of over thirty species of Pacific coast Goleoptera and a list of 
seventeen species of dried medicinal plants subject to tlie attack of the 
drug pest, Sitodrepa panieea. 

Lueilia nobilis parasitic on man , F. Meincrt (pp. 30, 37).—A transla¬ 
tion of Dr. Meinertfs article in Swrtryk af Fntomologislce Medddelscr 
on Lueilia nobilis , one of the blue bottle flies reared from larvae infest¬ 
ing the ears of man. 

Biologic notes on New Mexico insects , C. H. T. Townsend (pp. 37-40).— 
Observations on tlie habits of twenty species of New Mexico Goleop¬ 
tera. Of the species mentioned, Maerodactylus uniformis , Allorhina 
mutahilis , Diabrotica tenella , and Haiticafoliacea are of economic impor¬ 
tance. The Diabrotica, which is considered a variety of the well-known 
twelve-spotted cucumber beetle, is reported as attacking several culti¬ 
vated plants. 

Further notes on the new herbarium pest , C. V, Riley (pp. 40, 41).— 
The writer points out the difference between the moth described as 
Carphoxera ptelvaria in Insect Life, vol. iv, p. 108, and a similar insect, 
Aeidalia hcrbariata, which has long been known in Europe as an 
enemy to dried plants. 

The Australian enemies of the red and, blade scales (pp, 41-43).—The 
Australian ladybird, Oreus dndybeus , brought to this country in the 
hope that it would prove an efficient destroyer of the red scale of 
the orange, seems thus far not to have fulfilled expectations. Another 
Australian ladybird, Oreus australasuv , may prove of use against the 
red scale, as it is doing well in confinement. 

General notes (pp. 43-62).—Among the subjects treated are the fob 
lowing: A new enemy of cotton, Lnperus brunneus ; reports of the 
recent appearance of the horn fiy in Pennsylvania, New York, Connecti¬ 
cut, Texas, Massachusetts, Ohio, Iowa, and Florida; tent caterpillars 
on hops in the State of Washington; success of the Yedalia, recently 
introduced from this country into Egypt; the rascal leaf crumpler in 
Texas; Gortyna nitela on cotton; sugarcane pin borer and cane dis¬ 
ease; clover leaf weevil in Ohio; larval habits of Thalpochares eocciphaga ; 
and the botfly ou human beings. 



374 


EXPERIMENT STATION RECORD. 


Contributions from the U. S. National Herbarium (Division of 
Botany, Contributions from the XI. 8. National Herbarium, vol. i, No. 5, 
Sept. 30,1892, pp. 129-138, plates 5).— This includes tlie following arti¬ 
cles: List of plants collected by Dr. Edward Palmer in 1890 on Carmen 
Island, by J. N. Rose; list of plants collected by the U. S. S. J Ubatross in 
1887-’9I along the western coast of America, by J. N. Rose, B. 0. 
Eaton, A. W. Evans, and J. W. Eckfeldt; revision of the North Ameri¬ 
can species of Hoffmanseggia, by E. M. Fischer; systematic and alpha¬ 
betic index of new species of North American Phanerogams and 
Pteridophytes, published in 1891, compiled by Josephine A. Clark. 

Of the plants collected at Carmen Island, in the Gulf of California, 
five are new species, Brymaria diffusa , Demanthus frulkosus, Passi flora 
palmeri,Houstonia(Breicotis)frutmsa, and Euphorbia carmenensis. The 
first three are illustrated in the plates accompanying the article. 

The plants collected by the steamer Albatross include a few species 
obtained by Prof. Alexander Agassiz, in 1891, at Cocos Island, and a 
larger number obtained by the same collector at the Galapagos Islands, 
and ferns, liverworts, and lichens from southern Patagonia, and mosses 
from Fuegia and Patagonia. The new species described are Oxalis 
(Hedysarioidece) agassisi, Brymn ccelophyllum, Lophocolea apiculata, and 
ScMstochila quadrifida. The last two are illustrated. 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


Fixation of gaseous nitrogen during vegetation, E. Eijeal (Ann. 
AyronIS (lb92), No. 8, pp. 269-379 ).—Tlivee experiments with cresses 
grown in river sand are reported. In two of these unglazed flower 
pots holding about G kg. were filled with sand and arranged so as 
to secure thorough drainage and aeration. Cress seeds germinated on 
moist filter paper were weighed and transferred to the pots, and an 
equal weight of the same lot of seeds was taken for analysis. The pots 
were moistened with a nutritive solution containing all the essential 
elements of plant food except nitrogen. The plants developed slowly 
at first (during winter months), but afterwards exhibited a normal 
growth and produced seeds. The amount of nitrogen in the soil at the 
beginning and at the end of the experiment was determined, as well as 
that in the water used and the crop (excluding roots) obtained. The 
results are given in the following table: 

Nitrogen fixed ly cresses growing in sand. 



Duration of ex¬ 
periment. 



Nitrogen. 



In seed. 

In 

water 

added. 

In soil 
at be- 
glu- 
nm£. 

In crop 
pro¬ 
duced. 

! 

! In soil 
’ at end. 

Fixed 

during 

experi¬ 

ment. 

First experiment: 


Grams. 

Grams. 

Grams. 

Grams. 

Gmms. 

Grains. 

Potl. 

Jan. 2-June G... 

0.014 

0.070 

0.221 

0.2411 

0.030 

0.534 

Pot 2. 

.. „ .do. 

0. 044 

0.070 

0.221 

0.324 

0.030 

0.529 

Second experiment: 




Potl. 

Oct.4-June 1... 

0.022 

0.100 

0.510 

0.701 

0.390 

0.459 

Pot 2. 

....do. 

0.022 

0.100 

0.510 

0.521 

0.390 

0.279 


One hundred of the seeds planted in the above experiment and one 
hundred of those produced were examined, with the following results: 



Weight 

(drj). 

hTitrogeu 
in dry 
matter* 

100 seeds planted... 

Grams. 

0,145 

0.105 

Per cent. 
5.8 
10 

100 seeds produced....... 
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It was suggested by Deherain that tlie gain of nitrogen might be due 
to the microbes in the soil found by Berthelot to be capable of fixing 
free nitrogen. To test this a pot containing 000 grams of sand was 
sterilized in an oven and planted with cress seed which had been 
treated with corrosive sublimate. The plants grew normally at the 
beginning, but after reaching a height of about 0.14 meter produced 
a few imperfect seeds and began to languish. Duplicate pots which 
had not been sterilized gave a much better growth. 

The experiments of Ville with rape and with a mixture of cresses 
and lupines, and those of Frank with oats, barley, sparry, rape, lupines, 
and green alga),* are briefly reviewed as pointing in the same direction 
as those of the author. 

From the data presented the following conclusions are drawn: A soil 
very poor in nitrogenous matter planted with cresses (Breal) or with 
various phanerogamous or cryptogamous plants (Frank) is capable of 
bringing these plants to maturity if pots of sufficient size (2 to 10 kg.) 
are employed. 

The plants produced contain much more nitrogen than the seed and 
water used. 

Tlie nitrogen used is not entirely derived from the soil, since it ap¬ 
pears that in some cases the soil is enriched instead of impoverished 
by the gain by the plant, and in eases where loss does occur it is over¬ 
balanced by the gain by the plant. 

In the author’s experiments there was a gain of atmospheric nitro¬ 
gen through the plant or the soil. This gain, however, was not sufficient 
to produce seeds having as high a per cent of nitrogen as those grown 
in normal soil.—w. H. b. 

The physiological function of the root tubercles of Elaeagnus 
angustifolius, .F. Nobbe, E. Schmid, L. Hiltner, and E. Hotter 
(Landtv. Vers. Stat., 41, pp. 138-110, jigs. 2 ).—Among various experi¬ 
ments undertaken to determine the function of the root tubercles of 
non-leguminous plants, those with Ekeagnus have given decisive re¬ 
sults. On June 16 two flowerpots, containing sterilized nitrogen-free 
sand, were each planted with four Ekeagnus seedlings, and six days 
later one was inoculated from tlie top with an extract of Fkcagnus 
earth. No effect was apparent during the summer. Toward fall the 
inoculated plant appeared greener, but no marked difference appeared 
until the following spring, when it developed branches and grew 
vigorously. An examination of the roots revealed the presence of 
well-developed tubercles. Comparative measurements of two repre¬ 
sentative plants from each pot showed the inoculated plant to be 530 
mm. high, with numerous branches and leaves, while the uninoculated 
plant was 140 mm. high, without branches and in a famished condition. 
There appears to he no doubt that Ekeagnus through its root tubercles 
is able to assimilate the free nitrogen of the air. These tubercles are 

♦ Deut. landw. Presso, 1891, p. 779 (E. S. R., vol. in, pp, 418, 732). 



FOREIGN INVESTIGATIONS. 


377 


produced by an organism entirely distinct from Bacterium radicieola. It 
has already been obtained in pure cultures, and its nature and devel¬ 
opment will be made the subject of a future report.—w. h. b. 

The diffusibility of the bacteria of Leguminosas in the soil, F. 
FTobbe, E. Schmid, L. Hiltneb, and E. Hotter ( Landw . Vera. Mat, 
41 , pj). 137 , 138 , jiff. 1 ).—Having observed that when soils were in¬ 
oculated at the surface only the upper part of tlie root system pro¬ 
duced tubercles, the authors undertook experiments to ascertain 
whether this was due to a deficiency of oxygen in the lower part of 
the soil or to the limited diffusive power of the bacteria. On May 
16 pea plants were set out in sterilized sand and supplied only with 
mineral manures. Forty-one days later, after the plants had shown 
marked evidence of nitrogen hunger, the sand was inoculated at a 
depth of 200 mm. with an emulsion of pure cultivated pea tubercle bac¬ 
teria at the rate of 25 c. c. per pot (each containing 5 plants). The 
effect of the inoculation was soon apparent. The hunger stage was 
passed July 20, and the plants took on a dark green color and devel¬ 
oped rapidly. When the plants were harvested the roots were washed 
out and it was observed that only the deeper roots in close proximity 
to the point of inoculation had produced tubercles, while the upper 
root system was entirely tree from them. Another experiment, in which 
the soil was inoculated at a depth of 120 mm., showed a like inability 
of the infection to spread far from the point of inoculation. 

It appears that the distribution of tubercles on the roots is deter¬ 
mined by the presence of active bacteria in the soil at the proper place 
and time.— w. H. b. 

The effect of liming on the porosity of clay soils, A.NT. Pearson 
(Ghent . JVeirs, 66 {1892), pp. 63, 64, jig. 1). —Three samples of clay soils 
were brought to the same degree of dryness, and ground and sifted to 
the same degree of fineness. Glass tubes ’were then filled to the same 
depth (2 inches) with the soils, great care being exercised to secure a. 
like degree of compactness. Tim surface was covered with a ball-inch 
thickness of sand, exactly 2 inches of water added in a gentle stream 
from a specially devised siphon apparatus, and the time required for the 
water to disappear below the sa nd noted. Samples of the same soils were 
mixed with £, h, and 2£ per cent of quicklime, respectively, made into a 
paste, dried, ground, and submitted to percolation in the same maimer. 
The average results of three trials in each case were as follows: 

Effect of liming on percolation. 


Time required for x>ercolation. 



No. 1. 

No, 2. 

No. 3, 

Without lime....-. 

days hrs. min. 

6 4 17 

dam hrs. min. 
1& 11 28 

days hrs. 
26 19 

With J per cent lime.-... 

12 42 

10 2$ 

5 8jjf 

8 20 

7 23£ 

With 1 per cent lime... 

9 56| 

2 55 

2 12| 

With 2£ per cent lime. 

7 
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It will be noted that in each case the addition of lime caused a marked 
falling off in the time required for percolation. The facts here brought 
out are peculiarly applicable in the management of sewage farms in 
clay districts. Applications of lime in such cases “would reduce the 
area required, render underground delivery possible when otherwise 
impossible, and probably assist materially in the purification of the 
sewage. 77 —w. h. b. 

The solubility of the phosphoric acid in bone meal, H. Otto 
(Chen. Ztg ., 1892, p. 1128 ).—The apparent contradiction between the 
results of experiments by Wagner, which showed that Thomas slag was 
more readily available and gave larger returns than bone meal, and 
those of Marek and Holdefleiss, which indicated that bone meal “ should 
be classed as one of the surest and most effective of fertilizers, 77 the 
author is able to explain only on the supposition that Wagner experi¬ 
mented with an inferior quality of bone meal. 

Bone meal prepared from bones extracted with benzine always con¬ 
tains from 4f to 5 per cent of nitrogen, 21 to 23 per cent of phosphoric 
acid, and generally less than 2 per cent of fat. Bone meal containing 
less than 4 per cent of nitrogen and 20 per cent of phosphoric acid is 
not pure untreated meal. The phosphoric acid of Thomas slag (ground 
sufficiently fine) has been found to be highly soluble in citrate solution. 
That the phosphoric acid of bone meal (nearly fat free) is also very 
soluble, the following results show: 


'i 

Mesli of 
sieve. 

Phos¬ 

phoric 

acid. 

Nitrogen. 

Pliosplio 

Soluble. 

rie acid. 

Per cent 
of whole. 

(3) Bone meal from ground extracted bones. 

Do... 

Mm. 
1.5 
1.0 
1.0 ! 

Per cent, 
22.2 
22.2 
19.0 

Per cent. 
4.70 
4.75 
5.10 

Per cent. 
8.05 
9.15 
7.40 

38.28 
41.20 
38.94 

(2) Coarse bone (Stampfmehl) ... 


It is believed that the decomposition of the gelatin of the bone in the 
soil increases the availability of the phosphoric acid they contain.—w. 
H. B. 

A review of the chemistry of tobacco, E. Kissling ( Chem. Zig., 
1892 , pp. 153-155 )*—The present paper is in continuation of a resume 
published by the author in 1884* and treats of the contributions subse¬ 
quent to that time. Begarding the purely chemical side of the subject 
little has appeared within the last decade. The tannic acid found in 
tobacco and for a time supposed to be peculiar to tobacco, was recog¬ 
nized by T. J. Savery t to be the same as that occurring in coffee. In 
connection with the chemistry of drying and fermenting, the investiga¬ 
tions of Miiller-Thurgau i on the relation of starch and sugar in tobacco 

* Chem. Ztg., 1881, pp. 68,103,119,172,190, 
f Cliein. News, 49 (1884), p. 147. 
tLandw. Jahrb.,14 (1885), p. 465. 
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leaves are of special interest. These sliowed that the tobacco leaf, like 
other leaves, is relatively rich in starch at night and poor in the morn¬ 
ing, although the differences found were relatively small, for at a me¬ 
dium temperature only about one fifth of the starch present disap¬ 
peared. Fully ripe leaves are rich in starch both morning and evening, 
and the consumption of sugar is very small except in the neighborhood 
of growing parts. The dry substance of fresh ripe tobacco leaves con¬ 
sists of from one third to nearly one half starch. It also contains con¬ 
siderable amounts of sugar. Fermented tobacco, on the contrary, is 
usually poor in starch and entirely free from sugar. The presence of 
starch in fermented leaves depends upon the ripeness and the manner 
of drying. Leaves which are dried very rapidly always contain starch 
and in some cases considerable amounts. The presence of starch in 
the leaves may also be due to injury to the epidermis of the green leaves 
by breaking, scratching, or pinching in cutting them. Evaporation 
takes place rapidly at the injured places and the cells dry out before 
the starch is all changed into sugar. During drying the main bulk of 
the starch disappears in the first few days, and finally the last trace if 
the evaporation is not allowed to go on too rapidly. Dried tobacco 
always contains sugar, that dried rapidly containing less than that dried 
slowly, as follows from the above. During the process of fermentation 
the sugai entirely disappears, but starch, if present, seems to be at¬ 
tacked only with difficulty. Mtiller-Thurgau found the following pro¬ 
portions of starch and sugar in tobacco leaves: 


Per cent of starch and sugar in dry matter . 



Starch. 

Sugar. ‘ 

Unripe leaves . 

31.4 

1,2 

Nearly ripe leaves. 

38.4 

1.0 

Fully ripe leaves. 

42.0 

0.8 


Fesca* showed that the contents of amide compounds in unfermented 
leaves is relatively small, and that one of the most important functions 
of the fermentation is the changing of the albuminoids to amides. 

The methods for determination of nicotine proposed by the author, 
by Popovicit, and by Fesca in the paper cited above, are referred to. 
As to the constitution of nicotine, it is still regarded as a matter of 
question, although recent investigations are strongly opposed to the 
theory that it is a dipyridyl derivative. 

Concerning the culture of tobacco tbe number of investigations 
appearing is relatively large. The investigations of van Bemmelenj on 
tobacco growing in Sumatra and Java are especially interesting. The 
tobacco of these countries has been valued for cigar wrappers on 

*Landw. Jahrb., 17 (1888), p. 346, 
tZeitsch. physiol. Chem., 13 (1889), p. 445. 

X Landw. Vers. Stat., 38 (1890), p. 394. 
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account of the thinness and toughness of the leaves. For several years, 
however, the tobacco produced has been of inferior quality in tills re¬ 
spect, and van Bemmelen sought the reason and remedy for this. 'He 
came to the conclusion that the trouble lay first of all in the physical 
condition of the soil. The newly cleared land of Deli in Sumatra is 
highly adapted to the growth of, tobacco, but after a few years of cul¬ 
ture the properties of the soil which make it so are found to disappear. 
Yan Bemmelen recommended a rotation between tobacco culture and 
forest culture, a practice only applicable to tropical countries. After 
two years of tobacco culture the land was to be left to itself for six or 
eight years, which is sufficient to reforest it. 

The investigations of A. Mayer*, BTesslert, andM. Barth! on manuring 
tobacco are referred to. The conclusions from these are in general that 
fertilizers containing chlorine should be avoided, and that heavy appli¬ 
cations of potash manures and materials forming humus in the soil 
should be made. 

In connection with fertilizer experiments, Hessler, van Bemmelen, A. 
Mayer, Fesca, and M. Barth have made experiments on the glowing 
qualities of tobacco. The views of these investigators agree in gen¬ 
eral, although in some minor points they do not. Their investigations 
seem to have shown beyond much doubt that potash is favorable to the 
glowing, that chlorine is unfavorable, and that the effect of potash is 
most plainly seen when a part of the potash is in combination with 
organic acids, that is, when the tobacco ash consists largely of bases 
with relatively low content of sulphates, chlorides, and (probably) 
phosphates. 

The opinions with reference to the effect of organic substances, 
especially albuminoids and resins, are at variance. 

The subject of tbe fermentation of tobacco has received valuable con¬ 
tributions from Such si and. § He found that the fermentation was 
caused by bacteria, and that the number peculiar to the fermentation 
of any single variety of tobacco was small, usually only two or three. 
The indications are that the quality of tobacco may bejnueh improved 
by controlling the fermentation.—inoculating more common tobacco 
with pure cultures peculiar to the choicer sorts. Suchsland has estab¬ 
lished in Halle a laboratory for tobacco ferments, in which the charac¬ 
teristic bacteria of the best Havana, Brazilian, Greek, and Turkish 
tobacco are to be cultivated, and from which these different ferments 
may be distributed. Hanausek states that in Cuba a crude method for 
improving tobacco is used, which rests upon the same principle as 
that discovered by Suchsland.— E. w. A. 

The California vine disease (Flasmodiophora califomica), P« 

* Landw. Vers. Siat., 38 (1881), p. 453 (E. S. R., vol. ii, p. 457). 

+ Summary in E. S, R., vol, iv, pp. 302-308. 

$ Landw. Vers. Stat., 39 (1891), p. 81. 

$ Ber. cleat, bot. Ges., 9 (1801), p. 42; E. S. E., vol. m, p. 354. 
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y I A!L A and C. Sauvag-eau (Compt. rend., 1 15 ( 1892), No. t.pp. 67-69). —A 
study of this disease in connection with that known as Brunissure has 
led to the conclusion that both are clue to a species of Myxomycetes of 
the genus Plasmodiophora Although the material available for study 
was somewhat limited the authors believe the California disease to be 
distinct from the Brunissure and due to a new species, for which they 
propose the name Plasmodiophom califomica. —w. ii. b. 

A simple method for recognizing adulterations of peanut cake, 
L. Hiltner ( Landw. Vers. Stat. 7 40 , pp. 351-355 ). —The method given 
for recognizing poppy seed in peanut meal depends upon the fact that 
peanut meal contains starch, while poppy seed is free from starch. 
The suspected sample (0.2 gram) is well saturated with any iodine solu¬ 
tion except potassium iodide solution, and water is added after a few min¬ 
utes, with a few drops of alcohol to clear the solution. The result is now 
perceptible, but is seen more distinctly if the solution is removed by 
means of a filter pump and the material allowed to dry down. The air- 
dry material can be spread out on dark glazed paper and the poppy seed 
separated out with the aid of a low-power lens and weighed, showing 
the approximate percentage of adulteration. Potassium iodide is said 
to cause the particles to adhere to each other and to the plate, making 
the separation very difficult. If the seed of the white poppy is present 
it is colored brown, but can readily be distinguished from the peanut 
meal by its color and characteristic structure. Where the material con¬ 
tains much fine dust or powder separation may be aided by first screen¬ 
ing the sample dried down with iodine through a 0.25mm sieve. Tests 
are reported which indicate the method to be fairly accurate. The 
method is believed to be applicable to the recognition of nearly all for¬ 
eign materials occurring in peanut residues, since the oil-bearing seeds 
and other materials used as adulterants are in general free from starch.— 
E. W. A. 

On pasteurization of milk and cream, and the use of pure cul¬ 
tures for souring the cream in the case of abnormal milk, H. l\ 

Litnde (22 Beretning fra den Icgl. Veter in. og Landbohojsk. Lab . lando - 
kononi. Forsog. Kjobenhavn , 1891 7 pp. 67-117; abs. in (Jentralbl. agr. 
Chem21) pp. 554-563).—Experiments ivith an abnormal milk .—In 1888 
the milk produced on a farm in Duelund, Jutland, which had produced 
butter commanding the highest price, became infected in such a manner 
that the butter manufactured from it could not he marketed. It was 
found that the bacteria which caused this abnormal condition of the 
milk could be killed by heating, and this fact was taken advantage of 
in practice. 

Trials were first made in which the cream was pasteurized by heating 
at 65° to 70° 0. and at 85° C., cooling rapidly, and churning the cream 
sweet. For purposes of comparison butter was also made from sweet 
and sour cream not pasteurized. The samples of butter were submitted 
to a jury composed of butter merchants for testing. In their opinion 
8378 —ISTo. 4 - 5 
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the sweet cream butter was sui>erior to that made from sour cream, but 
neither was equal in quality to that made from pasteurized cream. The 
butter from cream pasteurized at 85° C. had a u cooked 57 taste, which 
was not the case with that from cream pasteurized at 65° to 70°. 

Tests of the effect of length of time of pasteurizing on the quality of 
the butter indicated that this factor was of no particular influence. 

Another series of trials was made which showed the good effects of 
pasteurization on the keeping qualities of the butter. As to the effect 
of the material used for souring the pasteurized cream on the genera] 
and keeping qualities of the butter, experiments were made in which 
the cream was soured with buttermilk from a neighboring farm, with 
buttermilk from one of the best creameries in Denmark and with pure 
cultures supplied by Storch. The best butter, in the opinion of the 
judges, was secured where buttermilk from the creamery wuis used, and 
the next best with pure cultures; the keeping quality of the butter was 
in the same order. 

As a result of these trials, then, it was demonstrated that first quality 
butter could be produced from milk which otherwise yielded butter 
unfit for use, by pasteurizing the cream and then souring it with but¬ 
termilk from a good creamery. 

J Experiments in pasteurization in 1889 and 1890 .—The effect of pas¬ 
teurization of cream in the case of normal milk was tested with cream 
from five of the best creameries in Denmark. As before, the butter 
made from pasteurized cream and that not pasteurized was compared. 
With a single exception pasteurization improved the quality of the 
blitter, although that made from unpasteurized cream was classed as 
butter of excellent quality. 

In the above experiments the cream was pasteurized by suspending 
a pail containing the cream in boilin g water. For the use of creameries it 
was believed to be more convenient to pasteurize the whole milk rather 
than the cream in an apparatus made for that purpose. Accordingly 
trials were made in which the milk was conducted from the milk vat by 
two pipes, passing in one case directly to the separator and in the other 
through a Fjord pasteurizing apparatus, where it was heated to 70° 
0., and then to the separator. The cream from both separators was 
cooled rapidly, soured by similar means, and churned. Experiments 
of this nature were made with stall-fed cows and cows at pasture on 
three farms. There was scarcely any improvement of the butter from 
pasteurizing the milk of the stall-fed cows, and only a slight improve¬ 
ment in the case of cows at pasture. A series of trials was then made 
on a single farm, in which butter was made from separate samples of 
pasteurized and unpasteurized whole milk and pasteurized cream. 
The results showed that while in five out of seven cases there was little 
difference in the quality of the fresh butter from pasteurized milk as 
compared with that from pasteurized cream, the keeping quality of the 
butter from pasteurized milk was best. The buttermilk from pasteur- 
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ized milk and cream contained slightly more fat than that from niipas- 
tenrized portions. Analyses of the butter made in the separate trials 
showed that in general the butter from pasteurized cream contained 
0.61 per cent less water than that from unpasteurized cream, and that 
the butter from pasteurized whole mflk contained about 1.14 per cent 
less water than that from unpasteurized milk. 

Special experiments were made to determine whether pasteurization 
resulted in an absolute loss of butter fat. There were six of these tests 
in which the pasteurized milk was skimmed by means of a centrifugal 
separator, and analyses made of the separator skim milk, of the whole 
milk, L and of the butter. The results showed that under corresponding 
conditions the pasteurized milk was more thoroughly creamed than 
unpasteurized milk, although no difficulty was found in thoroughly 
creaming the latter by increasing the speed of the separator or allow¬ 
ing the milk to run in more slowly. The percentages of butter fat in 
100 kg. of whole milk and that recovered in the butter from the same 
by different methods of treatment are given, as follows: 



Butter fat 
in 100 kg. 
of milk. 

Butter in 
100 kg. of 
milk. 


Kg. 

Kg. 

Cream not pasteurized. 

2.84 

3.57 

Cream pasteurized. 

2.K3 

3.49 

"Whole railk pasteurized. 

2.86 

3.48 


There was therefore a loss from pasteurization amounting to about 2 
per cent. These results were verified in experiments carried on at 
other places. —e. w. a. 

Old and recent Danish experiments on the keeping qualities of 
milk and its improvement by pasteurization, hT. J. Fjord and H. 
P. LtrNDE (Beretning fra den Tcgl. Veterin. og Landbohirjslc. Lab. lando- 
Iconom. Forsog. Kjobenho.vn, 1884 and 1891; abs.in Gentralbl. agr. Ghem ., 
21, pp. 621-628). —Experiments are first reported which were made by 
Fjord in 1884, and which indicated in brief that there was practically 
ho difference in the keeping properties of pasteurized whole milk and 
the separator skim milk from the same; that there was little or no 
advantage from heating milk to 50° 0., although the heating be long 
continued, while heating to from 60° to 70° O. prolonged its keeping 
very materially; that there was no advantage from heating above 80° 
and little difference between 65°, 70°, and 80° in this respect; and 
that the taste of cooked milk was much stronger when the milk was 
cooled gradually than when cooled rapidly. 

Not satisfied with the accuracy of the conclusion as to the keeping 
properties of separator skim milk from pasteurized milk, Lunde deter¬ 
mined to test the effect of more and less rapid cooling of the skim milk 
on the length of time it remained sweet. In five series of experiments 
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by him the average length of time during which the samples receiving 
different treatment remained sweet was as follows: 

Unpasteurized whole milk and separator skim milk from the same 
and from pasteurized whole milk when the skim milk was not cooled, 
five to seven hours. 

Pasteurized whole milk and skim milk not cooled, fifteen to sixteen 
hours. 

* Pasteurized whole milk and skim milk cooled at once, thirty-three to 
thirty-five hours. 

In other words, pasteurization alone only slightly improved the keep¬ 
ing quality of milk when it was not followed by rapid cooling. The 
later experiments were made in summer, while those in 1884 were 
made in winter, which is believed to account for some points of disa¬ 
greement between the two series of experiments. 

The experiments of 1884 on the effects of pasteurizing milk at differ¬ 
ent temperatures on its keeping quality were repeated and the results 
confirmed. 

The importance of cooling to a low temperature after pasteurizing 
was verified by another series of experiments, in which skim milk pas¬ 
teurized at 70° C. was cooled to temperatures ranging from 10° to 05° 
0., the differently treated samples being kept in a room together at a 
uniform temperature. The time during which the milk remained 
sweet was as follows: 

Sours. 


Cooled to 10° C. 35.8 

Cooled to 15° C. 34.3 

Cooled to 20° C. 32.3 

Cooled to 25° C. 26.4 

Cooled to 30° C. 17.7 

Cooled to 35° C. 11.5 

Cooled to 40° C. 7.5 

Cooled to 45° C. 4.8 

Cooled to 50° C. 3.8 

Cooled to 55° C .. 4.2 

Cooled to 60° C. 6.3 

Cooled to 65° C. 7.4 

Cooled to 70° C. 8.7 


The importance of rapid cooling was also brought out in another series 
of experiments. 

The conclusions from Lunde’s experiments are summarized as fol¬ 
lows: 

(1) The keeping quality of separator skim milk is only slightly 
improved by pasteurization, unless followed by rapid cooling. 

(2) The keeping quality of pasteurized milk suffers especially if 
allowed to remain long at a temperature between 30° and 50° 0. 

. (3) Pasteurization at 70° to 75° followed by rapid cooling to 25° or 
lower greatly increases the keeping quality.— e, w. A. 
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Investigations on carbohydrates, B. Tollens and 0. Schulze 
(. Landw . Vers , JStat ., ^<9, pp. 367-389 ).—The authors describe the prepa¬ 
ration of xylose from dried brewers’ grains, luffa (macerated fruit of 
Luffa cylindrical), quince slime, and wheat straw by direct hydrolysis 
of these materials with 2 or 4 per cent sulphuric acid. The product 
obtained from brewers’ grains, both by extraction and inversion of the 
gum and by direct hydrolysis of the original material, consisted prin¬ 
cipally of xylose, with a small admixture of arabinose, the quantity of 
the latter being approximately the same by both methods of prepara¬ 
tion. 

Cupric ammonia was found to dissolve a mixture of cellulose and 
pentan (wood gum) from extracted brewers’ grains, but did not dis¬ 
solve all of this gum. Neither treatment with sodium hydrate solu¬ 
tion nor with sulphuric acid served to dissolve all of the pentosans, 
but alternate treatment with these reagents and with cupric ammonia 
dissolved the whole amount of ligniiied fiber. It is suggested that the 
conclusion from this may be that cellulose and wood gum are not a sin¬ 
gle mixture but are intimately combined, perhaps as chemical com¬ 
pounds, in the lignified cell, and that lignin is present as a third con¬ 
stituent; or it may be that the cellulose itself contains pentose groups, 
being made up of a number of groups of C 6 H 10 O 5 and 0 5 H 8 O 4 , chem¬ 
ically united. Instead of one cellulose then, there might be many dif¬ 
ferent forms of cellulose containing the separate groups C 6 H 10 O 5 , 
0 5 H 8 0 4 , and possibly others, and which could be resolved into their 
components, yielding besides dextrose, mannose, xylose, arabinose, etc. 
On the other hand it may also be conceived that there is one cellulose 
(C 6 Hio0 5 ) u derived from dextrose, another from mannose, others (0 5 
H 8 0 4 ) n , derived from xylose, arabinose, etc., all possessing similar 
qualities with reference to their behavior toward strong potash solution 
and toward hydrolysis. Various mixtures of these different celluloses 
possessing similar qualities might then occur. The interesting results 
obtained by E. Schulze,* according to which “celluloses” of different 
kinds may be made to yield besides dextrose, mannose, and pentoses, 
may be explained on the basis of either of these hypotheses. 

Luffa was found to give a very pure preparation of xylose by direct 
hydrolysis, although the yield was small (hardly 1 per cent). To ob¬ 
serve the action of sulphuric acid on xylose and arabinose, pure prepa¬ 
rations of these materials were digested together in a water bath, with 
sulphuric acid ranging from 4 to 10 per cent for thirty-two hours. It 
was found that both sugars resisted the action of the acids well, only 
15.7 per cent of arabinose and 20.7 per cent of xylose being decomposed 
to humin substances. Tlie pure preparations of these pentoses are 
therefore not especially susceptible to the acid, but it is believed that 
the gums from which they are prepared suffer a greater decomposition 


Zeitscli. physiol. Chem. 7 16, pp. 422-436. 




386 


EXPERIMENT STATION RECORD. 


in inversion, as is indicated by the yield of sugar and the impurities in 
the sirup. 

A10 per cent solution of xylose gave a specific rotation of 18.794° in 
a large Landolt-Laurent apparatus. The rotation of solutions of xylose 
was found to be somewhat affected by temperature, a solution which 
rotated 18.909° at 20° 0. rotating 19.628° at 30° C. 

It was found that the multi-rotation (greater or less rotation) which 
certain sugars show in aqueous solutions was entirely overcome by dis¬ 
solving the sugar in water containing 0.1 per cent of ammonia. All the 
sugars tested in this manner (dextrose, levulose, galactose, lactose, 
rhamnose, arabinose, and xylose) gave the correct reading at once with¬ 
out waiting for the multi-rotation to pass. This matter is of consider¬ 
able importance in laboratory practice both from the saving of time 
which may result and the error which might result from the presence 
of traces of ammonia when the multi-rotation was to be observed. A 
vacuum evaporating apparatus for laboratory use is described.—E. 
W. a. 



TITLES OF ARTICLES IN RECENT FOREIGN PUBLICATIONS. 


Notes on W. P. K. Stock’s nitrogen process, W. P. Skkrtchly.— Analyst, 

Nov., 1892, pp. 209-215. 

Contributions to the determination of nitrogen by the Kjeldahl method 

(Beitrdge zur Stwkstoffbestimmung nach Kjeldahl), C. Arnold and K, Wedemeyer. — 
Zeitsch . analyt. Chem., 31, Heft 5, pp. 525-583. 

Determination of the nitrogen in urine by the Schneider-Seegen and by the 
Kjeldahl methods (Zur Bestimmnng des Harnsticlcstojf's nach Schneider-Seegen und 
nach Kjeldahl ), C. Arnold and K. Wedemeyer. — Arch. ges. Physiol., 52, pp. 590,591. 

The separation of pyro-and meta-phosphoric acid (Ueber die Trenming und Be- 
stimmung der Pyro- und- Metaphosphor satire), G. v. Knorre. — Zeitsch. angeto. Chem., 
1892, Heft 21, pp. 639-641. 

On the determination of phosphoric acid (Phosphorsaurebestimmung), A. Jol- 
LES.— Oesterr.-ungar. Zeitsch. Zuckerind. u. Landw., 1892, pp. 683, 684; abs. in Chem. 
CentraTbl., 1892, II, No. 14, p. 630. 

On the determination of phosphoric acid (Zur Phosphorsdurebestinmung), N. 
v. Lorenz .— Oesterr.-ungar. Zeitsch. Zuckerind. u. Landw., 1892, pp. 664-666; abs. in 
Chem. Centralbl., 1892, II, No. 14, pp. 629, 630. 

Determination of phosphoric acid according to Spica (Zur Phosphorsaurebe- 
8timmung nach Spica), C. Arnold and K. ‘Wedemeyer. — Zeitsch. angew. Chem., 1892, 
Heft 20,pp. 603,604. 

Reliability of the estimation of phosphoric acid as magnesium pyrophos¬ 
phate, especially in the molybdic method (Ueber die Zuverlassigkeit der Phosphor¬ 
sdurebestimmung als Magnesiumpyrophosphat , insbesondere nach der Molybddnmethode), 
H. Neu bauer. — Zeithsch. anorgan. Chem,, 2, pp. 45-50; abs. in Chem. Centralbl., 1892, 
II, No. 14, p. 629. 

Determination of phosphoric acid in Thomas slag (Ueber die Phosphorsdure¬ 
bestimmung in Thomasschlacken), A. F. Jolles. — Zeitsch. analyt. Chem., 31, Heft 5, 
pp. 516-519. 

Contribution to the chemistry of Thomas slag (Beitrag zur Chemic der Thomas- 
schlacke), M. A. VON Reis. — Zeitsch. angew. Chem., 1892, Heft 8,pp. 229-231. 

A method for determining the lime in Thomas slag (Methods zur Kalkbestimm- 
ung in Thomasphosphaten), A. F. Holleman.— Chem. Ztg., 1892,pp. 1471, 1472, 

On the estimation of the value of Thomas slag (Zur Werthbestimmung der 
Thomasschlacken), 0. Foebstek. — Chem. Ztg., 1892 , pp. 1596 , 1597. 

Determination of hardness of drinking water (Zur Hartebesiimmung des Trink- 
wassers), A. Partheil. — Apotheker Ztg., 7, p. 435; abs. in Chem. Centralbl., 1892 , II, 
No. 14, p. 626. 

Fluorine content of bones and teeth; preliminary paper (Zur Fvage nach dm 
Muorgehalt der Knoclmi und Zdhne), S. Gabriel. — Zeitsch. analyt. Chem., 31, Heft 5, 
pp. 522-525. 

On the occurrence of saponin in com cockle seed (Ueber den Sitz der Saponin - 
substanz in dem Kornradensamen), T. F. Hanausek .—Chem. Ztg., 1892 , p. 1843. 

Volumetric determination of alkaloids, L. Barthe.— Compt. retul., 115 (1892), 
p . 512. 


387 



388 


EXPERIMENT STATION RECORD. 


On the determination of pentoses and pentosans in plants ( Veber die Besiimm- 
von Pentosan en und Pentosen in Yegetabilicn dureh Destination mil Salssdure und 
gewicltsanalytisch e Bcs timmung des cntstandenen Furfur oh), E. R. Flint and B. Tol- 
lens. — Ber. dent. clem. Ges., 25, Heft 15,i)p. 2912-2917. 

Sucrose, dextrose, and levulose; their quantitative determination when oc¬ 
curring together, F. G. Wiechmann.— $c7*ooZ of Mines Quarterly, IS, No. 3; abs. in 
Clem. News, 66 {1891), pp. 237-239 and 249-251. 

Deter min ation of water in crude sugars {Die Wasserbes timmung in Boh ancle ni), 
A. Stift and J. Kruis. — Oesterr.-migar. Zeitsch. Znckerind. u. Landw., 1892, pp. 673- 
678; abs. in Clem. Centralbl, 1892, II, No. 14, p. 631. 

Determination of ash in crude sugars {Die Aselcubestimmung in Rolzuclcern), S. 
Neumann an d A. Stift. — Oesterr.-ungar. Zeitsch. Zuclcerind. u. Landw., 1892, pp. 
679, 680. 

An improved extraction apparatus for sugar beet analysis (Verbesserter Ex- 
traciionsapparat fiir Biibenuniersuclung), M. MiIllkr.— Zeitsch. angew. Clem., 1892, 
Heft 8, pp. 232, 233. 

A pipette and a burette for volumetric determinations in factories, G. A. Le 

Roy.— Monit. scienlif., 1892, ser. 4, p. 719. 

Recent investigations on the fixation of atmospheric nitrogen by microbes 

{Eouvelles rechercles sur la fixation de V azote almosphdriqite par les microbes), Bertiie- 
lot. — Compt. rend., 115 {1892), No. 17, pp. 569-574. 

Discussions of Bert helot’s investigations on the fixation of nitrogen, T. 
SchlOsing, SR., and Bertiielot.— Compt. rend., 115 {1892), No. IS, pp. 636-638. 

The fixation of free nitrogen by plants {Sur la fixation de Vazole libre par les 
plantes), T. SchlOsing, jr., and E. Laurent.— Compt. rend., 115 {1892), No. IS, pp. 
659-661; No. 19, pp. 732-738. 

Root tubercles of Leguminosse with respect to gas exchange {Die' anf den 
Gasaustauseh beziiglichen Einrichtungen und Thatigheiten der Wurzellcnollchen der Legn- 
minosen ), B. Frank. — Ber. dent. bot. Ges., 10, pp. 271-280; abs. in Clem. Centralbl., 
1892, II, No. 14, pp. 621-623. 

Silica in plants {Sur la silicedans vdgdtaux), Bertiielot and G. AndrA — Ann. Glim, 
et Phys., 27 {1892), ser. 6, Oct., pp. 145-164. 

The mechanism of the dissolution of starch in the plant {Sur le micanisme de 
la dissolution de Vamidon dans laplante), A. Prunet .—Compt. rend., 115 (1892), No. 19, 
pp. 751-754. 

Determination of clay and sand in soils (Ueber die Bestimmung von Tlon und 
Sand im Boden), F. Tschaplowitz.— Zeitsch. anahjt. Clem., 31, Heft 5, pp. 487-501 . 

On the absorptive capacity of soils, and the fixation of phosphates and am¬ 
monia salts by humic acid {Sur lepouvoir absorbant de la terre et sur la fixation des 
sels amnioniacaux et des phosphates par Vacide humique), Bertiielot and G. AnpriA— - 
Ann dim. et Flys., 27 {1892), ser. 6, Oct., pp. 196-202. 

On the reversion of soluble phosphate of lime in the soil {Beitrag znr Erage 
ilbcr das ZurueJcgehen des wasserlbsliehenphosplorsiiuren Malices im Boden), M. Stahl- 
Sciiroper. — Jour. Landw., 40, Heft 3,pp. 213-222. 

Effect of urine on the formation and dispersion of ammonia during the decay 
of solid excreta of animals ( Einflnss des Hams anf die Ml dung und Abgabe von Am - 
rnoniah wahrend der Fermentation fester thieriscler Ansleernngen), St. Jentys, — Anzeig. 
Alcad. Wissensch. in Krakau, 1892, p. 310; abs. in Clem. Ztg., 1892, Bepert.,p. 298. 

Influence of the diffusion of fertilizers in the soil on their utilization {Influ¬ 
ence de la repartition des engrais dans le sol sur Xeur utilisation), T. SchlOsing. — Compt. 
rend., 115 {1892), No. 19, pp. 698-703. 

The manufacture of superphosphate manures from phosphates rich in iron 

(Ueber Herstellung supcrplosphathaltiger Dungemittel am eisenreiclen Fhosplaten), 
O. Jaehne. — Zeitsch. angew . Clem., 1892 , Heft 8, pp. 231,282. 

The history of maize {Zur Gescliclte des Mats), 0. Hartwicii. — Clem. Ztg., 
t892, pp. 1470,1471. 



FOREIGN INVESTIGATIONS. 


389 


The introduction and spread of the maize plant in Europe (Ueber die Einfiih- 
rung und Verbreitung der Maispjlanze in Europa), F. A. Fluckiger.—C 7tem. Ztg., 189%, 
p. 1559. 

The principal starches used as food, W. Griffiths. —Baily & Son, Cirencester, 
price 5s. 

A new rapid and simple method for determining starch in potatoes and 
commercial starch preparations (Mine neue Methods zur schnellen und einfachen 
Bestimmung des Starlcemehls in den Kartoffeln und in der HandelssUirke), A. Baudry.— 
Dingler’s Polytech. Jour., %85, pp. %3S,239; abs. in Chem. Ceniralbl., 1892, II, Ho. 14, 
p. 639 . 

On protein meal (Ueber Proteinmehle), H. Spindler.— Zeitsch. angew. Chem., 1892, 
Heft 20, pp. 607, 608. 

Method of distinguishing between rye flour and wheat flour (Zur Unterschei- 
dung von Weizen- und Poggenmehl), T. Waage .—Jpothelcer Ztg., 7, p. 430; abs. in Chem. 
Centralbl., 1892, II, No. 14, p. 640. 

Experiments on bread and biscuit (Experiences sur le pain et le biscuit), Bal- 
land.— Compt. rend., 115 (189%), No. 18, pp. 665-667. 

Determination of fat in bread ( Ueber Fettbestimmung im Brot), M. Wetbull.— 
Zeitsch. angew. Chem., 189%, pp. 850, 851; abs. in Chem. Centralbl., 189%, II, No. 14, 
p. 836. 

Analysis of lard (Zur Analyse des Schweinesehmalzes), C. Amthor and J. Zink.— 
Zeitsch. analyt. Chem., 189%, Heft5,pp. 534-537. 

Analysis of the nitrogenous constituents in commercial peptones (Zur Analyse 
der in Handelspcptonen vorhandenen stickstojffhalligen Bestandtheile), A. Stutzer.— 
Zeitsch. analyt. Chem., 189%, Heft 5, pp. 501-515. 

On the influence of alumed baking powders on peptic digestion, with 
remarks on a recent prosecution, O. Hehner .—Analyst, Nov., 1892, pp. 201-209. 

Analyses of German natural wines (Analysen deutscher Naturweine), P, Kul- 
isch.— Zeitsch. angew. Chem., 189%, Heft 8, pp. 288-241. 

Determination of glycerin in wine (Ueber Bestimmung von Glycerin in Wein), G. 
Baumert.— Arch. Pharm., 230, pp, 324-331. 

Progress in the chemistry of wines and foods (Fortschriite aufdem Gebiete der 
Chemie des Weines der Nahrungsmittel), E. List.— Chem. Ztg1892, pp. 1450-1454. 

Progress in the investigation of spices and their adulterations (Fortschriite in 
der Untersuchung der Gewiirze und deren Fdlschungen), T. F. Hanausek.— 67tem. Ztg,, 
1892, pp. 1494-1498. 

Feeding experiments with sunflower-seed cake for cows (Fatteningsversuche 
mil, SormenblamenIcuclien bei Milchlciihen), Klein .—Milch Ztg., 189%, pp, 673-677. 

Effect of temporarily withholding or increasing the protein of a ration on the 
nitrogen exchange in Herbivora (Versuche hbcr die Wirkung einer plotzUchen ein- 
maligen Entziehung bezw. Yermchrung des Futterememes auf den Stickstoffumsatz des 
Pfianzenfressevs), S. Gabriel.— Jour. Landiv., 40, Heft 3, pp. 293-308. 

Determination of the acidity of milk (Die Bestimmung des Situ erg oh alt es der Milch), 
Soxhlet and H. C. Plant.— Abs. in Zeitsch. analyt. Chem., 1892, Heft 5, pp. 581, 58$. 

On the determination cf lactic acid in milk (Zur Milchsaurebestimmung), W. 
Th5rner.— Chem. Ztg., 1892, pp. 1469,1470, and 1519, 1520. 

Determination of volatile fatty acids of butter fat (Ueber die Bestimmung der 
fliichtigen Fettsauren des Butterfettes), A. Partheil .—Apotheker Ztg., 7, p. 435; abs. 
in Chem. Centralbl., 189%, II, No. 14, pp. 635,636. 

Volatile fatty acids of butter; note on a recent paper by William Johnstone, 
H. D. Richmond.— Chem. News, 66 (1891), p. %35. 

On the melting point and chemical composition of butter made on various 
rations (Ueber den Sclmelzpunkt und die chemische Zusammensetzung der Butter 3ei ver- 
schiedenerErndhrungswem der Milchlciihe),—Milch Ztg., 189%, pp. 725-727. 



390 


EXPERIMENT STATION RECORD. 


Amyloid, a new constituent of milk and dairy products (Amyloid, elm neuer Be- 
standtheil von Milch md Molkerei-prodiicten), F. J. ITerz.— Chcm. Ztg., 1803, pp. 1594, 
1595. 

Studies on sheep’s milk ( Uni much nng en iiber die Sell afmilch), C. Besana.— 
Chem. Ztg,, 1893, pp. 1519,1561, and 1598. 

Milk-testing at cheese factories (Die Milchmtersnchung in der Earn'd).—Milch 
Ztg., 1893, pp. 689-691. 

Cheese-making in southern Holland (Edsebereitnng in der Brovins Siidholland), 

B. Rost. — Mollc. Ztg., 1892, pp. 554, 555. 

Cooperative creameries in Austria (Die MolJcerei-Genosscnschajien in Oesterrelch), 

C. Sitter.— Milch Ztg., 1892, pp. 709-712. 

The Swiss dairy schools ( TJcber schtveisensclie Molkerci-Sehulen), A. Nentwig.— 
Mollc. Ztg., 1892, pp. 541, 542, 558, and 554. 

Irrigation canals of the Rhone ( Les canaux d’irrigation da Mone), Ciiammie- 
lent.— Compt. rend., 115 (1892), No. 17, pp. 576-581. 



EXPERIMENT STATION NOTES. 


Alabama College and Station. —C. A. Cary lias "been, appointed professor of vet¬ 
erinary science in tlie college. A. F. Cory has been appointed to aid in carrying on 
cooperative soil tests planned by the station. 

California Station. —Numerous analyses of fruits and wines have been made at 
the station during the past season. Propagating houses for experimental purposes 
have been erected at the outlying stations. In view of the constantly increasing 
importance of olive culture in California, experiments in oil-making with the differ¬ 
ent varieties of olives growing in the State are to be undertaken at the station. The 
experiments will be under the immediate charge of L. Paparelli. Machinery repre¬ 
senting the latest and most approved methods of oil-making as carried on in south¬ 
ern Europe has been secured. During the present season work in this line will he 
confined to testing the machines. The following authorized account of the machines 
was published in the Pacific Rural Press of November 12, 1892: 

“The piiter .—It has been known for a long time that an extra quality of the oil is 
obtained from the flesh of the olive without the pit. Such oil is superior both for 
its delicacy and for its resistance to rancidity. Palladius recommended the prac¬ 
tice of pitting to the old Greeks and Pliny to the Latins. The old Romans also had 
the same conviction, as has been confirmed from the old oil mill found at Stabia. 
Sieuve %nd Stancliowich at the beginning of this century had the same opinion and 
ordered special apparatus for the purpose, but it has been only in these latter years 
that great attention has been given to this matter. Several'competitive prizes were 
established by the governments and societies for southern European countries for 
the manufacture of olive pitters. At present it seems that the best pitter is that 
devised by Mr. Salvatella of Tortosa, Spain, one of which has been purchased for 
work at the university, 

“Salvatella’s pitter has a hopper, which distributes the olives to the cylinders in 
the interior of the machine. These cylinders, by a special arrangement, separate 
the flesh entirely from the pit without breaking the latter. Flesh and pits of the 
olives thus obtained are gently pressed to extract the virgin, the best quality of oil 
of tlie fruit, and afterward the pomace is introduced into the f crusher J mentioned 
below, in which it is converted into a very fine mash, from which, being pressed 
again, we obtain the rest of the oil contained in the fruit. Of course this oil is of 
a second quality. 

“The pitter may be worked by hand or by horse or steam power. When horse 
power is used, the pitter works 45 gallons of olives per hour. The same power is suffi¬ 
cient to operate two machines. 

“The importance of this machine is such that it should he recommended to all 
those who want to economize capital and laboi% while obtaining a product of high 
quality, commanding the highest prices on the market. 

“The crusher .—This machine, manufactured also by Salvatella, crushes the olives 
between two grooved cylinders, either in the fresh or in the dry state. Both flesh 
and pits are reduced in a short time into a very fine paste. It has in one side two 
adjusting screws for the cylinders, in order to regulate the fineness of the paste. 
When the machine is in operation a vibrating cleaner separates the largest part of 
residues of stems and leaves, sand, and other impurities that may be with the olives. 

“Like the pitter, the work with the crusher is very easy. It occupies a space of 
about 3 square feet and weighs about 660 pounds. It may be operated by hand or 
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by horse or steam power. Its work is at the rate of about 45 gallons of olives per 
hour. The same power may do for two crushers, thus saving much time and money. 

“If only a second quality of oil is desired, the crusher is sufficient without the 
pitter. The frames of both the pitter and the crusher are of iron. 

“The press .—This has been made by Toulouse and Delorieux, and is a good speci¬ 
men of the best type of screw presses now used in olive-growing countries. It is 
small, but possesses a fair working capacity. It covers barely 2 feet square space, and 
is said to weigh about 1,500 pounds, the working mechanism included. With such 
a compact and comparatively light construction one would naturally class it among 
presses of low power, yet it is estimated that owing to a clover combination of levers, 
with which it is provided, one man using a lever handle of 2 feet stroke can obtain 
with it a pressure of 40 tons, which is sufficient for our purpose. The body of the 
press comprises merely a cast-iron base, two posts rising from opposite sides thereof, 
and a crosspiece uniting these posts at their upper end. In the center of the base, 
which stands about a foot high, is placed a sheet-iron basket with perforated sides 
(that can be opened in two halves), into which the product from the pitter or from the 
crusher is put for pressing, and all around this is a deep groove, through which the 
expressed oil flows out to spouts or discharge openings to he found on opposite sides 
midway between the posts. The pressing is done by means of a follower entering 
the perforated basket from above and carried by a vertically movable screw fitted 
in a nut or threaded sleeve formed in the central part of the crosspiece which joins 
the posts together. The screw, and consequently the follower, is moved to effect the 
pressing through the medium of a mortise wheel firmly keyed to its upper end and, a 
slotted collar having cotter keys or gravitating catches adapted to successfully en¬ 
gage the mortises in this wheel. Movement is imparted to this mechanism by a short 
lever formed integral with the collar and swung hack and forth. Below this lever is 
another one adapted to work in connection with it and multiply the power. This 
second lever is pivoted to a short bracket projecting from the upper crosspiece of the 
press. The two levers when used together are coupled by a frictional pin seated in 
the lower lever and playing within a slot in the upper. The press has thus move¬ 
ments of two powers, one produced by a single lever acting directly .upon the collar 
and through it and the gravitating catches upon the mortise wheel carried by the 
screw, the other by the same mechanism actuated by two levers coupled by a fric¬ 
tional pin. The speed of course is in inverse ratio to the power developed. If rapid 
movement is wanted, the single lever is used; if power is the object, both levers are 
called into action.” 

Maryland College and Station,— R. W. Sylvester has been appointed presi¬ 
dent of the college and R. H. Miller director and agriculturist of the station. The 
other members of the station staff are, H. J. Patterson, chemist; J. S. Robinson, 
horticulturist; E. H. Brinkley, machinist; and J. R. Owens, treasurer. 

Nebraska Station. —E. S. Billings is giving a course of lectures at the Chicago 
School of Veterinary Medicine. Bulletin No. 25, on detasseling corn, by C. E. Inger- 
soll, will be issued in December. Bulletin No. 26, on meteorology at the station, is in 
course of preparation. 

North Carolina Station.— R. E. Noble of the Alabama College Station has 
been appointed assistant chemist vice T. L. Blalock. 

North Dakota Station. —E. S. Keene has been appointed agricultural engineer, 
with a view to having investigations of farm machinery conducted at the station. 
The first work will be on a stubble burner for removing all straw from the soil after 
harvesting, thus doing away with the necessity of annual plowing for wheat. 

Pennsylvania College and Station. —H. B. Gurler has been appointed in¬ 
structor in butter-making for the special course in dairying, which opens January 
4,1893. W. H. Caldwell, assistant agriculturist, has been selected by the Ameri¬ 
can Guernsey Cattle Club to take charge of the Guernsey cows entered for the test 
of dairy breeds at the World's Columbian Exposition. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

OCTOBER, 1892. 


Division of Statistics: 

Report No. 99 (new series), September and October, 1892.—Farm Prices in Two 
Centuries; Report of Ramie Machine Trials in New Orleans; Indian Wheat 
Crop of 1892; Notes on Domestic and Foreign Trade and Industry; European 
Crop Report for September; Freight Rates of Transportation Companies. 
Report on Condition of Crops, October, 1892. 

Spanish edition of Report on the Use of Corn in Europe. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 1. 

Weather Bureau: 

Monthly Weather Review, July, 1892. 

Monthly Weather Review, August, 1892. 


LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS. 

OCTOBER, 1892. 


Agricultural Experiment Station of tiie Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 38, July, 1892.-Fertilizers. 

Connecticut Agricultural Experiment Station: 

Bulletin No. 112, June, 1892.—On the Gunning-Kjeldahl Method and a Modifica¬ 
tion Applicable in the Presence of Nitrates. 

Delaware College Agricultural Experiment Station: 

Bulletin No. 18, September, 1892.—Strawberries, Tests of Varieties; The Straw¬ 
berry Weevil. 

Maryland Agricultural Experiment Station: 

Special Bulletin D, February, 1891.—Composition of Cominereial Fertilizers Sold 
in tbe State. 

Special Bulletin E, August, 1891.—Composition of Commercial Fertilizers Sold 
in the State. 

Special Bulletin H, July, 1892.—Government Direction of Agriculture in Europe. 

Special Bulletin I, August, 1892.—Composition of Commercial Fertilizers Sold 
in the State. 
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Massachusetts State Agricultural Experiment Station: 

Circular, May, 1891.—Analyses of Commercial Fertilizers. 

Hatch Experiment Station of the Massachusetts Agricultural College : 

Meteorological Bulletin No. 45, September, 1892. 

Experiment Station of Michigan Agricultural College: 

Third Annual Report, 1890. 

Fourth Annual Report, 1891. 

Missouri Agricultural College Experiment Station: 

Bulletin No. 18, August, 1892.—Strawberries. 

Agricultural Experiment Station of New Mexico: 

Bulletin No. 6, March, 1892.—Cereals, Forage Plants, Grasses, Clovers, Textile 
Plants, and Sorghums. 

New York Agricultural Experiment Station: 

Bulletin No. 45 (new series), August, 1892.—Experiments in the Manufacture of 
Cheese during June. 

North Dakota Agricultural Experiment Station: 

Bulletin No. 7, September, 1892.—Rheumatism in Horses. 

Ohio Agricultural Experiment Station: 

Bulletin No. 44, September, 189£.—A Preliminary List of the Rusts of Ohio Wild 
Lettuce j a Pestiferous Weed; Wheat Scab. 

Oklahoma Agricultural Experiment Station : 

Special Bulletin No. 1, October, 1892.—Texas Cattle Fever. 

Pennsylvania State College Agricultural Experiment Station: 

Bulletin No. 21, October 1892.—The Koch Test for Tuberculosis. 

Texas Agricultural Experiment Station : 

Bulletin No. 21, June, 1892.—Effect of Cotton Seed and Cotton-Seed Meal in 
Feeding Hogs. 

Agricultural Experiment Station of Utah: 

Bulletin No. 17, October, 1892.—Feeding Root Crops vs. Dry Food. 

Bulletin No. 18, October, 1892.—Notes on Forest and Fruit Trees. 

Virginia Agricultural and Mechanical College Experiment Station: 

Bulletin No. 18, July, 1892.—Antiseptics in Relation to the Treatment of 
Wounds. 

Bulletin No. 19, August, 1892.—Tests of Varieties of Wheat. 

DOMINION OF CANADA. 

Department of Agriculture: 

Annual Report; 1891. 

Bulletin No. 14, September, 1892.—The Horn Fly. 
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Yol. IY. December, 1892. 


Ko. 5. 


In tlie development of American educational and scientific institu¬ 
tions, there has been in recent years a marked improvement in the 
technical training of the men employed as teachers and investigators. 
In most cases, however, the territory tributary to individual institu¬ 
tions is so large that it has seemed to them desirable to provide for 
work in as many general lines as practicable. The result has been 
that while many colleges and universities are fairly well equipped as 
regards the requirements of general courses of instruction, very few 
have been able to devote a sufficient portion of their resources to secur¬ 
ing complete facilities for work in special lines. When a young man 
has gone through the ordinary training of the college and university 
and desires to pursue some specialty, he is compelled, as a rule, to 
cross the Atlantic to find such opportunities for instruction as he 
requires. What is true of our educational system broadly considered is 
also true of our institutions for education and research in agriculture. 
Until the organization of the experiment stations under the act of Con¬ 
gress of March 2,1887, there was very little demand in this country 
for advanced instruction in special branches of agricultural science. 
Men with special training employed as teachers in the agricultural col¬ 
leges found themselves compelled to do a large amount of routine work 
with undergraduate students, and deemed themselves fortunate if 
they were able to give any attention to original researches in their 
specialties. The establishment of the stations throughout the United 
States has materially increased the amount of original investigation in 
agricultural science, given better opportunities to well-trained special¬ 
ists, and created a demand for higher instruction in the agricultural 
colleges. As yet, however, the public have not fully realized the neces¬ 
sity for long-continued and thorough investigations of agricultural 
problems, and the stations have been called upon to do a vast amount 
of general work, which, though often useful, has prevented as much 
attention to the more serious problems as is essential for their solution. 
Fortunately the agricultural colleges have received large additions to 
their equipments and incomes through the liberality of the State and 
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National Governments, and are adding new courses of instruction, 
which we have reason to expect will be manned by competent teachers. 

It is therefore in many respects a favorable time to urge that as 
changes are made in the scheme of work of our colleges and stations, 
they should be in the direction of more thorough specialization. That 
this may be most economically done we must rid ourselves of the idea 
that each State must necessarily have all the “ologies’’ within its bor¬ 
ders. What is needed is to have the best facilities for work in any 
given line provided somewhere in the United States. The advanced 
students whose interests are concerned in this matter will not hesitate 
to cross State lines if they can only be assured that the institution at¬ 
tracting them will really meet their needs in the quality of its instruc¬ 
tion. 

When an institution already frirly equipped for general instruction, 
has received an addition to its income, it has been a common plan to 
expand its work in several lines. The new resources are readily ex¬ 
pended iu providing assistants and apparatus in this and that depart¬ 
ment. In this way the general efficiency of the institution may be 
increased, but after all its position in the educational world will remain 
about what it was before. The question we wish to raise is whether it 
would not be a wiser plan to take sufficient, funds for the manning and 
equipment of some one line of work to provide the best possible facil¬ 
ities in that line. Let New York, for example, lay so much stress on 
certain branches of horticulture that everybody desiring advanced 
instruction in those branches will see that there is the place to get it. 
Wisconsin might do the same iu swine husbandry, Illinois in corn cul¬ 
ture, Louisiana in sugar culture and sugar-making, California in soil in¬ 
vestigations, and so on through the list of States and institutions. Such 
a plan would not in any way interfere with the ordinary courses of in¬ 
struction for undergraduate students in the agricultural colleges. It 
would, ou the other hand, enable the respective institutions to provide 
the most complete equipments for special investigations and encourage 
men of ample technical training to devote themselves to the most thor¬ 
ough research. Witl) proper provisions for the distribution of the reports 
of important inquiries throughout the country, much more satisfactory 
results would be obtained than are possible as long as each institution 
attempts to cover a wide range of subjects. Division and combination 
of labor will prove as economical and productive in agricultural labo¬ 
ratories as in manufacturing establishments. 



SIXTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEGES AND EXPERIMENT 
STATIONS. 


The Association of American Agricultural Colleges and Experiment 
Stations held its sixth annual convention November 15-19 at New Or¬ 
leans, Louisiana, in the lecture hall of Tulane University. There were 
present nearly one hundred and fifty delegates and representatives of 
colleges and stations in all the States and Territories except Idah#, 
Montana, Oregon, South Dakota, and Virginia, and of the U. S. De¬ 
partments of Agriculture and the Interior. The unusually large attend¬ 
ance of members of the governing boards of colleges and stations was 
esxiecially gratifying. 

On assembling for its first session, the Association was very cordially 
welcomed to New Orleans in addresses by Governor M. J. Foster, of 
Louisiana; Mayor J. Fitzpatrick, of New Orleans, and President W. 
P. Johnston, of Tulane University. Appropriate responses were made 
by President W. LeBoy Broun, of Alabama; President George W. Ather¬ 
ton, of Pennsylvania, and Judge H. Chamberlain, of' Michigan. The 
annual address of the president of the xlssociation, W. LeBoy Broun, of 
the Agricultural and Mechanical College of Alabama, presented sug¬ 
gestive comments on the work of the colleges and stations. Tbe hope¬ 
ful outlook for the system of technical education represented by the 
land grant colleges was clearly portrayed. These institutions should 
not be narrow in their aims. They are intended for all the industrial 
classes. It is their function to produce men with trained brains and 
hands. They are to teach the why as well as the how. They are not 
to abridge the opportunity to choose an occupation, but to enable the 
student to prepare for the life for which lie is best adapted. The value 
of military training as a part of the education of the citizen was in¬ 
sisted on. The investigations of the experiment stations and the dis¬ 
semination of information to the masses of farmers through bulletins 
and institutes were shown to be increasingly valuable parts of the 
American plan for the education of the industrial classes. 

The convention gave a large share of its time to discussions regard¬ 
ing means for making the colleges more effective in educating men for 
practical work on the farm. Attention was first drawn to this subject 
by the report of the committee on college work, read by E. M. Turner, 
of West Virginia. This indicated that while there was an increase in 
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the number of students and graduates, this was due largely to the in¬ 
crease in the number of students in the courses in the mechanic arts. 
In the discussion which followed it was urged by some that the stand¬ 
ard of admission to the courses in agriculture was too high, and that 
too little practical instruction was given. To remedy this, shorter 
courses of instruction and courses in special subjects were advocated. 
Prof. Heury, of Wisconsin, urged that instead of one professor of 
agriculture in each institution there should be a number of thoroughly 
trained specialists in different branches of agriculture, so that the farm¬ 
ers 7 sons would be impressed with the practical as well as the scien¬ 
tific value of the instruction they received. Attention was also called 
to the fact that by graduating investigators and teachers in the 
sciences related to agriculture and leaders in the practice of advanced 
methods of agriculture the colleges were doing a grand work. Since 
they were organized under law as institutions for higher education 
they could not be expected to directly reach the masses of farmers. 
Through the bulletins of the experiment stations, the farmers 7 institutes, 
and the agricultural press the men educated in these colleges were 
doing the highest kind of service for the advancement of agriculture. 

President G. T. Fairchild, of the Kansas College, read a paper on 
the relations of technical to general courses of study. To avoid too 
great narrowness and a separation of culture from technical training, the 
system of education should have the single aim of imparting knowledge 
with inference to its usefulness to humanity. Such a scheme involves 
the teaching of accurate speech, reckoning, reasoning, elementary 
analysis of the universe, morals, and history, as related to every-day 
life. At the Kansas College pupils are admitted from the country 
schools, and are given instruction in natural science, mathematics, sur¬ 
veying, engineering, agriculture, and mechanical arts. They are taught 
to think along the line of various industries. Every effort is made to 
interest students in the practical work of life. 

In the section on agriculture and chemistry W. M. Hays read a 
paper on the details of successful farm education,, in which he described 
the two years 7 school course, the dairy course, and the farmers 7 winter 
course of the University of Minnesota. The school of agriculture, 
which has now been in operation more than four years, has proved a 
great success. In this school about half the time of the students is given 
to academic studies, and the rest to agriculture, horticulture, veterinary 
science, carpentry, and other manual work. The boys go back from 
this school to the farm. As a result of its establishment the farmers 
of the State have taken a much larger interest in education in agri¬ 
culture. The separation of this lower course of instruction from the 
regular college course makes it possible to raise the standard of the 
latter at the same time that it affords an opportunity for practical 
instruction to a great number of students. 

What a professor of agriculture should be required to teach, was dis¬ 
cussed by G. E. Morrow, of Illinois, and P. M. Harwood, of Michigan. 



ASSOCIATION OF COLLEGES AND STATIONS. 


399 


Both, believed that he should teach the application of science rather 
than science itself. He should, in general, give instruction on (1) farm 
equipment, (2) farm processes, and (3) farm management. Advantage 
should be taken of interesting current events in agriculture to stimulate 
the interest of the pupil. Prof. Harwood insisted upon the value of man¬ 
ual labor in connection with courses of instruction. The student, how¬ 
ever, should be made to feel that he is working not as a drudge, but as 
a learner of valuable processes. Giving the student laborer charge of 
some special piece of work will do much to arouse his enthusiasm. 

Among the papers read in the general sessions or in the sections were 
the following: 

Experiments with fungicides for apple scab , by F. 8. Goff, of Wiscon¬ 
sin. —As a result of seven years’ work with various fungicides, Bordeaux 
mixture is deemed on the whole most effective. It is sufficient to use 
the solution in one half its usual strength. The first spraying should 
be made before the opening of the flowers. The number of sprayings 
will vary with climatic conditions. The use of fertilizers and good cul¬ 
ture will help to reduce the amount of scab. Some varieties of apples 
seem to be less liable to injury by this disease. 

Fungicides for potato blight and rot , by L. R. Jones , of Vermont .— 
An account of experiments the present season with twelve different 
fungicides on medium and late potatoes of 5 varieties. The fungicides 
preserve the foliage and thus help the crop to come to maturity. The 
disease was very prevalent and the gain from the use of the fungicides 
was large. The best results were obtained with Bordeaux mixture, full 
strength. 

A study of fruit rots, by R. D. Hoisted, of New Jersey .—With the 
aid of a diagram the author showed a method of illustrating how dis¬ 
eases are transferred from one kind of fruit to another. His studies 
on the genus Glceosporium have brought out more clearly the relations 
of the different forms and point to the fact that there are fewer dis¬ 
tinct species than was formerly supposed. 

Notes on the breeding of fruits , by N. F. Hansen , of Iowa. —An ac¬ 
count of experiments in crossing varieties from eastern Europe with 
standard or native varieties. 

Grossing of cucurbits , by L. H. Pummel , of Iowa .—This was a pre¬ 
liminary report on experiments by the author, the results of which in 
general indicate that the different species will not mix. 

Forage plant tests, scope and plan , by 0. G. Georgeson, of Kansas .— 
An account of experiments at the Kansas Station. The report was 
very favorable to soja beans in a dry climate like that of Kansas. 

Methods of soil analysis , by F. W. Hilgard , of California. —This paper 
was read by R, H. Loughridge, and pointed out the differences between 
the methods of soil analysis as proposed by Prof. Kedzie and as fol¬ 
lowed by Prof. Hilgard. The main differences were, (1) in the size of 
the meshes used, (2) iu the degree of dryness of the sample, (3) hygro 
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scopic moisture, and (4) time of digestion. The details of Hilgard’s 
method were given and the claim elutriator used by Ililgard was shown. 
It was recommended that this apparatus be adopted by the stations in 
their work. This paper was referred to the executive committee of the 
Association of Official Agricultural Chemists, with the request that 
comparisons be made between Kedzie’s and llilgard’s methods. 

Bean anthmenose and its treatment , by S. A. Beach , of New York. —An 
account of experiments with various fungicides. The advantage of 
using healthy seeds was clearly shown in the tests made. 

Some experiments in the prevention of Cercospora ribis and Gylindro - 
sporium padi, by L. H. Pummel. —Experiments were reported which 
showed the value of Bordeaux mixture in the treatment of these dis¬ 
eases. 

Antagonistic relations of certain potato rots , by Z. R. Jones .—Three 
forms of potato blight and rot are common in Vermont. Phytophthora 
infestans does its greatest damage to medium and late jmtatoes. A 
“ new disease 77 destroys the potato vines by the first week in August, 
before the climatic conditions were such as to favor the development 
of Phytophthora infestans. 

Preliminary notes on a ruta-baga and turnip rot , by L. R. Pummel .— 
A disease, thought to be due to a bacterium, did considerable damage 
to ruta-bagas and turnips at the Iowa Station the past season. Sev¬ 
eral germs were isolated, one of which apparently produces the disease in 
the field. The evidence thus far obtained is, however, not conclusive. 

A new damping-off fungus , by Q. F. Atkinson , of New York .—A 
sterile mycelium of a fungus which causes dampiug-off of cotton, cow- 
peas, cauliflower, alfalfa, etc., was isolated. The fungus was grown in 
nutrient media and young plants were inoculated, which produced the 
characteristic damping-off. From these plants the fungus was again 
obtained. It is probably a species of Ilymenomycetes or Biscomycctes. 

Relation of frost to certain plants, by L. II, Pommel. —In this paper the 
exact temperatures at which various plants were affected by frost were 
noted. In some eases the parts of a plant close to the ground were 
affected, while its upper parts were not injured. For example, in the 
ease of the castor-oil bean (Ricimts communis ), on October 18 the mini¬ 
mum temperature close to the ground was 18° F., while 5 feet higher 
it was 36°. 

Method of obtaining pure cultures of Pummel? s fungus of Texas root rot 
of cotton , by G. F . Atkinson .—This is a difficult fungus to grow in 
nutrient media. When grown in moist sand the strands developed to 
several inches in length, but they failed to grow in nutrient media 
when transferred. Baits were provided and after some difficulty the 
fungus was obtained in a pure state. 

Quince diseases , by B. D. Hoisted. —The following fungous troubles of 
the quince fruit were treated: Quince rust (Rwstclia aurantiaca Pk.), 
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fruit spot (Bntomosporiummaculatum Lev.), black rot of quince (Spkccr- 
opsis malorum Pk.), quince pale rot ( Phoma cydonicc SaccJ), ripe rot of 
the quince ( Glceosporiim fructigenum Berk.), and the quince blotch, 
due to an unrecorded fungus, the life history of which is still obscure. 
The black rot is the same as that of the apple, and the fact that a large 
apple tree near the quince bushes experimented with had the ground 
beneath it covered with rotting apples doubtless had much to do with 
the prevalence of the rot in the quinces. The pale rot may not be 
Phoma cydonlce Sacc., the description 1 being so meager as to leave a 
doubt. The ripe rot is the same as that of the apple, as proved by 
inoculation. 

New Jersey mildews ( Peronosporew ), by B . D. Halsted .—The chief 
point in'the record for the year is that while the latter portion of the 
growing season has been unusually dry there has been more than an 
ordinary amount of those members of the group belonging to the genus 
Gystopus. In a further study of the methods these disastrous mildews 
have for passing the winter it was found that some species grow upon 
the fruits and that doubtless the filaments of the fungus penetrate the 
seeds and when the latter germinate the parasite develops with the 
host. Large numbers of small young seedlings were taken which were 
badly infested. 

The importance of making field notes upon the prevalence of para¬ 
sitic fungi extending over many seasons was urged. 

Weed seeds , by B. B. Halsted. —Samples of a collection of weed seeds 
were shown. The set consists of one hundred species of our worst 
weeds, and the seeds are put up in dram metal screw-top vials arranged 
in a tray about the size of a herbarium sheet. Each bottle has a 
printed label bearing a number and the botanical name of the seeds 
contained. To the inside of the tray cover is pasted a corresponding 
list with common names added and a note stating whether the species is 
native or foreign, and whether annual, biennial, or perennial. The set is 
designed to assist experiment station workers in determining the nature 
of impurities in commercial seeds. It will also serve the same purpose 
for the wholesale dealers in seeds. 

The field of bulletins present and prospective , by <7. L. Ingersoll , of 
Nebraska .—Bulletins should be so simple that the most ignorant farmer 
can get some good from them. Graphic illustrations should be used. 
Each bulletin should be complete in itself. The results of experiments 
should be briefly summarized. Full data should not be given in bul¬ 
letins intended for the farmer* Objections were raised to this last 
point and it was suggested that the full data be put in an appendix. 

The numbering of station bulletins was discussed by A. W . Harris, 
W. A. Henry, S. W. Johnson, and others. The great desirability of 
some simple and uniform plan of numbering the station publications 
was urged. The consecutive numbering of all ordinary bulletins in 
a single series and the abandonment of special series, half num- 
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bers, and letters was advised. A committee was appointed to make 
definite suggestions to the stations regarding this matter. 

The relations of the colleges ami the Department of the Interior were 
discussed in a paper by J. W. Holcombe, chief clerk of the Bureau of 
Education. Attention was called to the fact that the present schedule 
for financial reports of the colleges was not satisfactory. 

The report of the executive committee was read by H. E. Alvord, and 
showed that the committee had done efficient service in connection 
with the work on the college and station exhibit at the World’s Colum¬ 
bian Exposition and on other important matters. 

In the report of the section on agriculture, presented by C. L. Inger- 
soll, the bulletins of the year were classified. They showed a wide 
range of subjects, largely along practical lines, but also indicated that 
the mistake is often made of trying to settle too many questions in a 
single experiment. 

The report of the section on botany, prepared by G. E, Atkinson, 
was read by S. M. Tracy. During the year botanists have been added 
to the station staffs at five stations. A general survey of the work occu¬ 
pying the attention of botanists at the different stations was made. 
The belief was expressed that bacterial plant diseases offered one of 
the most promising fields of investigation. 

The report of the section on chemistry was presented by M. A. Sco- 
vell, of Kentucky. It was shown that the work of the station chemists 
includes (1) detective work, (2) work relating to farm management, (3) 
development or improvement of processes, (4) more strictly scientific 
investigations. While a very large amount of routine work is being 
done a number of important scientific researches are in progress. 

The report of the section on economic entomology, presented by H. 
Osborn, of Iowa, related to the equipment of the stations for work in 
this line. 

The report of the committee on the college and station exhibit at the 
World’s Columbian Exposition was presented by H. P. Armsby and 
H. E. Alvord. This showed that while much progress had been made 
in the preparation for the exhibit, it was still necessary that the sev¬ 
eral stations should contribute time and money to this enterprise to 
make it thoroughly successful. The outlook for a creditable exhibit 
was decidedly encouraging. 

The agricultural congresses to be held in connection with the World’s 
Columbian Exposition were described by G. E. Morrow, and the col¬ 
leges and stations were urged to cooperate. 

President Smart called attention to the difficulty attending the col¬ 
lection of intercollegiate statistics. A committee was appointed, con¬ 
sisting of George W. Atherton, J. H. Smart, and H. H. Goodell, to 
prepare a schedule of questions to be sent to the colleges. 

A new constitution for the Association, prepared by the committee 
appointed for that purpose at the last convention, was adopted, with 
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amendments. In the new constitution the following sections are pro¬ 
vided for: (1) College work, (2) agriculture and chemistry, (3) horti¬ 
culture and botany, (4) entomology, (5) mechanic arts. A bibliographer 
is added to the officers of the Association. 

An advisory board of nine members, selected from governing boards 
of the colleges and stations, was appointed to cooperate with the 
standing committees on the World’s Columbian Exposition. The 
members of this committee are H. Chamberlain, of Michigan; J. A. 
Beaver, of Pennsylvania; H. Gibson, of Kentucky; E. H. Warder, of 
Ohio; W. E. Cavitt, of Texas; W. L. Eyn'erson, of New Mexico; J. E. 
Cameron, of Mississippi; D. Needham, of Massachusetts, and H. B* 
Dale, of Wisconsin. 

A committee to represent the Association on the testing committee 
for tests of breeds of dairy cows at the World’s Columbian Exposition 
was constituted as follows: M. A. Scovell, i. P. Eoberts, S. M. Bab¬ 
cock, and H. P. Armsby. 

The following were elected officers of the Association for the ensuing 
year: President, W. A. Henry, of Wisconsin; vice-presidents, W. C. 
Stubbs, of Louisiana; E. W. Hilgard, of California; J. A. Myers, of 
West Virginia; A. Q. Holladay, of North Carolina, and J. F. Hickman, 
of Ohio; secretary and treasurer, M. A. Scovell, of Kentucky; bibliog¬ 
rapher, S. W. Johnson, of Connecticut; executive committee, H. E. 
Alvord, of Washington, D. C.; W. L. Broun, of Alabama; J. Neilson, 
of New Jersey; H. H. Goodell, of Massachusetts, and 0. W. Dabney, jr., 
of Tennessee. 

Section on college work. —Chairman, 0. W. Dabney, of Tennessee; 
vice-chairman, G. T. Fairchild, of Kansas; secretary, M. C. Fernald, of 
Maine. 

Section on agriculture and chemistry. —Chairman, W. A. Henry, of 
Wisconsin; vice-chairman, W. C. Stubbs, of Louisiana; secretary, W. 
C. Latta, of Indiana! 

Section on horticulture and botany. —Chairman, F. Lamson-Scribner, 
of Tennessee; secretary, E. S. Goff, of Wisconsin. 

Section on mechanic arts. —Chairman, 0. W. Hall, of Minnesota; sec¬ 
retary, F. P. Anderson, of Kentucky. 

On the invitation of Director Stubbs the Association visited the Sugar 
Experiment Station at Audubon Park, New Orleans. The sugarhouse 
was in operation and the processes of making sugar by the diffusion 
method were explained. The experimental plats where varieties of 
sugar cane, cotton, grasses, and other plants are being tested, and where 
experiments in methods of culture and manuring are in progress, were 
also examined with great interest, as well as the orange orchard and 
other fruit plantations. The system of drainage and irrigation at the 
station is such that the conditions of soil moisture are very largely 
under the control of the experimenter. 
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Through the liberality of the Illinois Central Bailroad Company the 
Association enjoyed a visit to the cane fields and sugar mills between 
Hew Orleans and Baton Bongo. At Baton Bouge the Association was 
given a dinner by the citizens, after which a visit was paid the State 
University, where they were cordially welcomed by the president, J. 
W. Hicholson, and the battalion of cadets. Addresses expressing the 
appreciation of the Association for the kindly treatment received were 
made by several members. The citizens of New Orleans also gave the 
Association a trip on a Mississippi River steamer, which enabled them 
to form some idea of the vast commerce of this city in sugar, cotton, 
wheat, and other agricultural products. The exports of wheat from 
this port have so largely increased in recent years that they are now 
greater than those of any other American city, with the exception of 
Hew York. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


METEOROLOGY. 

Rainfall at Iowa Station, E. 2L Eaton (Iowa Sta. Bid. Ho. 18, Aug., 
1892,]). 531 ).— Tabulated summary for March, April, May, June, and 
July. 

Meteorological observations, 0. D, Warner. (Massachusetts Hatch 
Sta. Meteorological Bui. Ho. 45 , Sept., 1892) pp. 4). —Daily and monthly 
summaries of observations during September, 1892, at the meteoro¬ 
logical observatory of the station. 

Meteorological observations, E. C. Kedzie (Michigan Sta. Re¬ 
ports for 1890 and 1891, pp. 153-177 and 98-122 ).—Tabulated results 
of daily observations at the station of temperature, pressure, humidity, 
cloudiness, precipitation, etc., for each month of the years 1889 and 
1890. The annual summaries are as follows: Air temperature (degrees 
E.). —Mean daily, 1889, 47.435 1890, 47.01. Humidity .—Mean relative 
humidity, 1889, 74; 1890, 75.98. Pressure (inches).—Aqueous vapor, 
1889,0.273; barometric pressure, 1889, 29.073; 1890,29.095. Weather. — 
Cloudiness (per cent), 1889, 56; 1890, 55.25; number of thunderstorms, 
1889, 7; 1890, 12. Precipitation .—Total (inches), 1889, 23.78; 1890, 
31,91; snow fall, 1889, 37.5; 1890, 14.75. 

SOILS. 


W. Ii. Beal, Editor . 

Soil temperatures, K. O. Kedzie (Michigan Sta. Reports for 1890 and 
1891) pp. 143-152 and pp. 92-97 ).— 1 Tabulated results of tri-daily obser¬ 
vations at depths of 3, 6,9,12, and 24 inches, during the period of May- 
September, 1890, at Lansing and Grayling, Michigan, and of Mhy-Oc- 
tober, 1891, at Lansing. 


FERTILIZERS. 

W. H. Beal, Editor . 

Composition of commercial fertilizers ( Maryland, Sta. Special 
Buis. D,E,andI, Feb., 1891, Aug., 1891, and Aug., 1892,pp.11,8, and 8 ).— 
Tabulated analyses of 171 samples of commercial fertilizers sold in 
Maryland, with notes on valuation. 
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Analyses of fertilizers, 0. A. Goessmann (Massachusetts State Sta. 
Circular, May, 1891, pp. 4).—Tabulated analyses of 30 samples of fer¬ 
tilizing materials, containing mixed fertilizers, wood aslies, and cotton- 
liull aslies, -with remarks on valuation. 

FIELD CROPS. 

A. 0. Tkitk, Editor. 

Experiments with wheat at Kansas Station, 0. 0. G-eorcxESon, 
E. 0. Burtis, and W. Shelton (Kansas Sta. Bui. No. 33, Aug., 1892, 
pp. 50). 

Synopsis .—The experiments -with wheat in 1892 were on the following subjects: (1) 
Continuous cropping without manure, (2) rotations, (3) seeding at different 
times, (4) immature vs. mature seed, (5) methods of seeding, (6) effects of pas¬ 
turing, (7) seeding at different rates, (8) weight of seed, (9) test of varieties. 
Most of this work was in continuation of that recorded in Bulletin No. 20 of the 
station (E. S. R., vol. in, p. 223). The average yield of grain during ten years 
on plats cropped continuously with wheat has been 28.57 bushels. The results 
in other lines favor early fall seeding, mature seed, seeding with shoe drill, not 
pasturing, not less than 2 bushels of seed per acre, and heavy and plump seeds. 
Daring four years Currell, Zimmerman, and Red May varieties have given the 
largest yields of grain. 

Tn the experiments reported in this bulletin Currell wheat was used 
instead of Zimmerman as heretofore. The climatic eonditions were gen¬ 
erally favorable. “ All the seed was treated with hot water as a pre¬ 
ventive of stinking smut, with entire success.” 

Wheat continuously without manure (pp. 2, 3).—The yields of wheat 
on an acre are tabulated for each year since 1880. Excluding two years 
when the crop was winterkilled, the average yield per acre has been 
28.57 bushels. In 1892 the yield was 31.3 bushels. 

Wheat in rotation (pp. 3-6).—The rotations planned to continue from 
1890 to 1902 are tabulated in detail, together with tha yields of grain 
and straw on the plats devoted to wheat during the past three years 
(1890- ? 92). The rotations are ten in number, each being repeated on 5 
tenth-acre plats. 

Wheat, seeding at different times (pp. 7,8).—Notes aud tabulated data 
for an experiment in which wheat was seeded at six different dates 
between September 10 and October 30. The average results were as 
follows: 


Average yield of wheat per acre from seeding at different dates. 


Time of seeding, 

i 

Grain. 

Straw. 

Sept. 10......... 

Bushels. 
23. 34 
21. 71 
21.28 
21.66 
15.56 
7,53 

Ton^. 

1 .08 
0.90 
0.87 
0.93 
0.71 
ft. 36 

Sept. 21... 

Sept. 30. 

Oot, 30. 
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Wheat from immature vs. mature seed (p. 8).—A brief account of an 
experiment on 2 tenth-acre plats, on which ripe seed was compared with 
that from wheat cut while in the milk. The immature seed yielded 
19.75 bushels of grain and 0.80 ton of straw, the mature seed 22 bushels 
of grain and 1.04 tons of straw. The difference in favor of mature seed 
was more pronounced than in a similar experiment the previous year. 

Wheat , methods of seeding (pp. S-10).—The methods tested in 1892 
were, seeding (1) broadcast, (2) with roller drill, (3) with shoe drill, and 
(4) with lister. The yields of grain and straw on each plat are tabu¬ 
lated, and the average yield per acre for each method in 1892 and dur* 
ing two years are compared. 


Average yield of wheat from different methods of seeding . 


Method of seeding. 

1891. 

In two years. 

Grain. 

Straw. 

Grain. 

Straw. 

Holler drill. 

Bushels. 
23.78 
27.63 

Tons. 

1 07 

Bushels. 

! 28.17 

29 76 

Tons. 

1.61 
1 68 
1.65 
1.39 

Shoo drill... 

3.33 

Broadcast . 

24.03 

1.22 

28.41 

Listed.... 

27.03 

1.24 

28.19 



Wheat , effects of pasturing (pp. 10,11).—The yields of grain and straw 
are tabulated for 15 twentieth-acre plats, 5 of which were pastured, 
5 rolled, and 5 neither pastured nor rolled. On each of the pastured 
plats a dairy cow was allowed to feed for five hours a day on April 6, 
7, and 9. The average yields per acre were as follows: 


Average yield of wheat from pasturing and not pasturing. 


Method of seeding. 

1892. 

In two years. 

Grain. 

Straw. 

Grain. 

Straw. 


Bushels. 
33 03 
38.15 
38.06 

Tons. 
2.12 
2. 00 
1.91 

Bushels. 
29. 08 

Tons. 

1.66 

Spring pastured _ _................................... 

hTot pastured...... 

32 31 

1.36 



Wheat , rate of seeding (pp. 11-13).—Tabulated yields of grain and 
straw on 35 twentieth-acre plats seeded at rates of from 2 to 8 pecks 
per acre. The average yields for the different rates were as follows: 


Average yield of ivheat from seeding at different rates. 


Rate of seeding. 

Grain. 

Straw. 


Bushels. 

20.46 

Tons. 

1.18 

1.75 

2.13 

:i -..........___..._....... ..... 

31.83 

4pecks .......... 

34.76 

5peeks__ ___...............___... 

35.05 

1.76 
1.87 

6pecks ........ 

36.99 

7 pecks............ 

36.16 

2.06 

8 pftnksj_______._....._.................. 

37.91 

2.17 



Wheat , weight of seed (pp. 13, 14).—Tabulated yields of grain and 
straw on 12 plats seeded with seed weighing 64J, 62£, and 60| pounds 
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per struck bushel. Tlie yields of grain per acre in 1892 averaged 28.88, 
28.60, and 27.37 bushels, respectively. For two years, in which the 
weights of the different kinds of seed varied somewhat, yields of grain 
per acre averaged 31.90 bushels from u heavy” seed, 31.13 bushels from 
^common” seed, and 30.03 bushels from u light” seed. 

Wheat , test of varieties (pp. 14-50).—Notes on the results obtained 
with each of 236 varieties tested in 1892, with comparative yields in 
previous years. The following varieties, tested four years, have given 
an average yield of more than 30 bushels per acre: Badger 30.58, 
Buckeye 33.76, Currell 39.61, Extra Early Oakley 34.68, Nigger 
32.22, Bed May 36.07, Reliable 31.71, Tasmanian Red 35.04, Tuscan 
Island 30.15, and Zimmerman 37.53. 

The following varieties, tested two years, have given an average yield 
of more than 35 bushels per acre: 


Andrews No. 4.49.72 

Ashburn.36.29 

Bearded Monarch.41.21 

Big English.35.50 

Big Frame.37. 75 

Big May.35.50 

Boyer.42.15 

Bullard Velvet Chaff.35.45 

California Blue Stem.41.41 

Canadian Wonder.39.95 

Dallas. 40.47 

Davis.37. 36 

Deitz. 38.48 

Democrat..40.73 

Diehl-Egyptian. 38. 38 

Diehl-Medxterranean.40.43 

Egyptian. 36.57 

Emporium.-.-.43.38 

Farqnhar. 37.54 

Finley.35.93 

Fulcaster. 37.74 

Fultz.. 38.46 

Geneva. 35.34 

German Emperoi. 35.21 

Gold Medal. 38.21 

Half Beard. 36.95 

Height Prolific.40.26 

Hindostan.40.24 

TTxrhrid No. 9. 36.29 


Jennings. 35.12 

Lancaster . 37.79 

Lehigh. 40.26 

Lehigh No. 6. 36.73 

Manitoba. 35.31 

McCracken. 39,78 

McPherson.48,47 

Michigan White. 38.92 

Miller. 67.88 

Oregon Club.35.06 

Patagonia Trigo... 36.68 

Penquite Velvet Chaff.41.51 

Powers. 37.35 

Purple Straw. 36.82 

Ramsey.*.. 42.70 

Red Cross.. 36.29 

Red Fultz (Kansas). 39.27 

Red Fultz (Ohio).41,15 

Scott. 36.09 

Seneca Chief. 35.48 

Strayer Egyptian. 38.01 

Strayer Longberry.36.01 

Valley. 40.56 

Velvet Chaff. 37.17 

Wayne County Select. 36.63 

White Blue Stem. 39.69 

White Track. 35.97 

Yellow Alabama. 37.17 


Wheat, milling and baking tests, E. N. Harper {Minnesota Sta. 
j Bid. Jfo. 23 , Sept. 7 1892 , pp. 141-146). 

Synopsis .—Notes and tabulated data on milling and baking tests of wheat of the fol¬ 
lowing kinds: Pure Scotch Fife; pure Blue Stem; pure Ladoga, and Scotch Fife 
threshed while wet, slightly bleached, slightly frosted, badly frosted, and badly 
bleached. Pure Scotch Fife proved to be the best wheat. Blue Stem was next, 
and Ladoga was very poor. 11 w'as apparent that any injury to the wheat reduces 
its value for milling and bread-making. 
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Twenty-five bushels of each of the following varieties of wheat were 
milled: Pure Scotch Fife; pure Blue Stem; pure Ladoga, and Scotch 
Fife threshed while wet, slightly bleached, badly frosted, and badly 
bleached. All the wheat tested was grown on average EedBiver Val¬ 
ley soil, near Hallock, Minnesota. 

The Ladoga milled the most easily, the bran cleaned the best, and the middlings 
purified best aucl came out iu the best form. Pure Scotch Fife came second as to 
mechanical loss of milling, and then the Fife [threshed while wet] and Blue Stem. 
The bleached wheats milled well but did not finish well. The frosted wheats milled 
badly, the bran was brittle, pulverized easily, and could not be cleaned up well; the 
middlings were correspondingly dark and hard to reduce and purify. 

The weight of the wheat milled and returned is given in the follow¬ 
ing table: 


Weight of wheat milled and returned. 




Flour. 



Offal. 


Total. 

Per 

Kind of sample. 

Patent. 

Straight 

FourX. 

Bran. 

Shorts. 

Germ. 

From 

mill. 

Wheat 

run 

through. 

cent, 
loss (-), 
gain (+). 

Pure Scotch Fife. 

' Lbs. 
mo 

Lbs. 

544.5 

Lbs. 

96.5 

Lbs. 
192. 0 

Lbs. 

25.0 

Lbs. 

121.3 

Lbs. 

1,318.5 

Lbs. 

1,343.0 

- 1.83 

Pure Blue Stem. 

335.5 

690.5 

67.0 

232. 0 

33.5 

74.0 

1,432.5 

1,460.0 

— 1 91 

Pure Ladoga. 

210 5 

504.0 

62.0 

210.0 

26 0 

77.5 

1.170.0 

1,249.0 

— 0.35 

Scotch Fife. 

321.0 

626.5 

15.0 

263.0 

I 138.0 

88.5 

1,452. 0 

1, 457.5 

- 1.39 

Scotch Fife, slightly 
bleached. 

317.0 

651.0 

38.0 

226.0 

151.0 

i 75.0 

1,458.0 

3,456.5 

+ 0 10 

Scotch Fife, slightly 
frosted. 

302.0 

559.5 

64.0 

252.5 

220.5 

108.5 

1.307.0 

1,437.0 

+ 4.87 

Scotch Fife, badly 
frosted . 

198.0 

507 0 

131.0 

234.0 

36.0 

139.5 

1, 245.5 

1,434 0 

—13.20 

Scotch Fife, badly 
bleached. 

, 

301.0 

628.0 

35.0 

248.0 

125.0 

52.0 

1, 389. 0 

1,453.5 

— 4.43 


These results when expressed in percentages, taking as a basis the result of the 
largest amount of Hour received in each case as 100, will stand in the following rela¬ 
tion to each other for the flours: 


Kind of wheat. 


Patent, j Straight. Pour X. j Total. 


Pure Scotch Fife. 

100.00 

85. 60 

69.77 

97.44 

Pure Blue Stem. 

91 09 

100.00 

44. 39 

100.00 

I*are Ladoga .... 

96. 58 

89. 38 

50. 38 

95.96 

Scotch Fife, threshed while wet. 

85.99 

89. 50 

9, 98 

86.9 L 

Scotch Fife, bleached.. 

84. 59 

92. 57 

23.76 

90.42 

Scotch Fife, badly bleached. 

Scotch Fife, badly frosted. 

8t 29 

93. 82 

23. 95 

90 98 

61. 80 

84. 50 

300. 00 

87.98 

Scotch Fife, slightly frosted.. — 

77.94 

77.24 

40.49 i 

80.31 


As to the character of the flour, the pure Scotch Fife had the best feel and appear¬ 
ance, the Ladoga the worst, aud the others range, after the Scotch Fite, in this order: 
Blue Stem, [threshed while wet], badly bleached, slightly bleached, and frosted. 
Theselast have a weak, sticky feel and a grayish east. ‘ The bleached flours are weak 
and very white. The Ladoga has a very peculiar saffron color, quite different from 
anything else. " 1 * Bread was baked from each lot of flour, and of the patent 

and straight flours a great many loaves of each were baked at different times to 
secure reliable results on the following points: (1) The amount of flour necessary to 
make the best bread with a definite quantity of yeast liquid; (2) the (t strength 99 of 
the flour as determined by the dimensions of the loaf made from a definite quantity 
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of flour and yeast mixture; (3) the absorptive and retentive capacity of the flour as 
determined by the weight of the bread made with a definite quantity of yeast mix¬ 
ture and flour; (4) the quality of the bread as determined by its color and texture. 
The results are as follows, on a standard of 100: 

Results of baking tests of different kinds of wheat. 


Kind of wheat. 


Scotch Fife, badly bleached- 

Scotch Fife, slightly bleached... 

Scotch Fife, slightly frosted. 

Scotch rife, badly frosted. 

Scotch rife, threshed while wet 

Pure Blue Stem. 

Pure Scotch Fife. 

Ladoga.... 




Ahsor])- 


Amount 

JDimon- 

live snid 

Color and 

of flour 

8ions of 

retentive 

texture 

required. 

loaves 

capacity 
of flour. 

of bread. 

or*. r»2 

95.89 

92.21 

99 

07.18 

90.45 

94.05 

95 

92.84 

96.77 

92.09 

92 

94 74 

95 85 

92. 21 

91 

92.08 

92.71 

92.72 

98 

94.61 

98.72 

92.55 

97 

92.46 

92.74 

99.27 

100 

9S. 62 

1 

88.16 

92. 82 

50 


The pure Scotch Fife bread was clearly the best in every case as to color, texture, 
and odor. It was a bright, rich creamy white. The badly bleached Fife came next, 
but was deficient in richness of appearance. The Fife [threshed while wet] was 
richer looking than the bleached, but a little dingy in color. Blue Stem was as rich 
looking as any and of good texture, and had a very slight bluish or greenish tinge. 
The slightly bleached wheat looked weak and rather dingy. The slightly frosted 
was grayish and the worst frosted noticeably more so. The Ladoga retained its 
saffron color, but intensified, and was of quite a disagreeable appearance. 

Wheat, comparative tests with selected seed (Minnesota Sta* 
j BuL No. 23, Sept., 1892, pp. 147-166 ).—Pure seed of Scotch Fife wheat, 
the result of careful selection during a number of years, was furnished 
to the station by Mr. 0. A. Pillsbury for distribution to farmers, prizes 
being offered by him for the best samples grown from this seed. The 
history of the wheat is given, and tabulated data on the 169 samples 
sent in from all parts of the State as the result of this test. The fol¬ 
lowing summary is taken from the bulletin : 


Reports tabulated. 109' 

Injured by rust. It 

Injured by frost. 4 

Reports on weight per bushel. Hi? 

Weight per bushel: 

64 pounds or over. 10 

63 pounds. 20 

62 pounds. 24 

61 pounds. 20 

60 pounds. 0 

59 pounds or less. U 

Yield of grain per acre: 

40 bushels and over. 6 

35 to 40 bushels. 10 

30 to 35 bushels... 19 

25 to 30 bushels. 17 

20 to 25 bushels. 27 

17 to 20 bushels.. IS 

Under 17 bushels. 26 
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Bays required for maturing: 

Maximum.*... . . 118 

Minimum.„. 90 

Average.*. 106 

Average yield per acre, bushels. 21 

Average weight per bushel, pounds.. ...... . . 62 


Experiments with field crops at New Mexico Station, A. E. 

Blount (New Mexico Sta . Bui. No. 6, Mar., 1892, pp. 19). —Brief accounts 
of the first year’s experiments witli varieties of wheat, oats, rye, barley, 
buckwheat, corn, alfalfa, durra, inillo maize, teosinte, lupines, lentils, 
cowpeas, vetches, broom corn, flax, hemp, jute, ramie, cotton, sorghum, 
and cultivated and native grasses. Most of these crops were success¬ 
fully grown with a comparatively small amount of irrigation. Rye did 
especially well for winter and spring pasture. The dent varieties of 
corn, Mexican (native), Willis, Pride of the North, Piasa, and Prolific, 
were quite successful. The sweet varieties were destroyed by the corn 
worm and stalk borer. Lathyrus sylvcstris failed to germinate. The 
soil and climate of this region are very favorable to the growth of broom 
corn. Of the varieties tested, Long Green and Dwarf gave the best 
results. The fiber plants did well, especially ramie. Tefi* grass (Eni¬ 
gra stis abyssinica) and crimson clover were the best of the grasses and 
clovers* 


HORTICULTURE. 

A. C. True, Editor. 

Tomatoes as a spring and summer greenhouse crop, E. C. 

Green (Ohio Sta. Bui No. 43 , Sept., 1892, pp. 106-108). —Practical direc¬ 
tions for the management of this crop. 

Tomatoes are advised as a spring and summer crop after lettuce can be no longer 
forced with profit. The essential points to be regarded are, (1) to have tlie plants 
sufficiently advanced to set in the beds about tlie middle of March or as soon as the 
last crop of lettuce is cleared off, (2) to prune off all the lower branches and suckers, 
(3) to keep the plants tied to supports. The varieties best adapted to the purpose 
are Acme, Beauty, and Perfection. Dwarf Champion is useful where the space under 
the glass is limited. 

Lettuce as a greenhouse crop, W. S. Turner ( Ohio Sta. Bui. No. 
43, Seft., 1893, pp. 108-114). —Practical directions for the management 
of this crop and a list of varieties of lettuce classified according to their 
habits of growth. 

“Lettuce is the most profitable of all greenhouse crops. The first 
sowing should he made iu September and at intervals of three or four 
weeks. The heaviest and most profitable crop comes off during Febru¬ 
ary and March. The best variety for this latitnde is Grand Rapids.” 

The apple trees and apple crop on the Iowa College farm, J. L. 
Budd (Iowa Sta. Bui. No. 18, Aug., 1892, pp. 517-522). —Tabulated 
notes on observations during the season of 1892 on the crop and 
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foliage of apple trees in an orchard containing mainly Bussian vari¬ 
eties. The extent to which scab and blight prevailed is also noted. 
The following summary is taken from the bulletin: 

(1) The year 1892 is remarkable for scarcity of apples and general prevalence of scab 
and diseased foliage on west European apples, Siberian crabs, and native crabs. On 
the college grounds very few of tlicse are exempt from scab, and those that are 
exempt show other leaf trouble. 

(2) Russian apples have good foliage and are exempt from scab, although inter¬ 
mingled in the orchard with scabbed varieties. In many cases in Haas trees partly 
top-grafted with Russian varieties, the Haas part of the top is scabbed while the Rus¬ 
sian part is exempt. 

(3) The Russian varieties that did not bear very heavily last year have from a good 
to a very large crop this year, and many varieties that bore a heavy croj> last year 
have an equally large crop this year. 

/Strawberries, test of varieties, M. II. Beckwith (Delaware Sta. 
But No. 18, Sept., 1893, pp. 3-10 ).—Tabulated and descriptive notes on 
59 varieties. Among the varieties commended are Bubach No. 5, Eureka, 

Z averlanrl, Parker Earle, Van Deman, and Woolverton. 

Strawberries, test of varieties, C. A. Keeper (Missouri Sta. Bui. 
No. 18 , Aug., 1893, pp. 8 ).—Tabulated data for 119 varieties. The fol¬ 
lowing were the “10 best varieties, all things considered, named in 
order of earliness: Michel Early, Orescent, M. A. C. No. 23, Greenville, 
Haverland, Shuster Gem, Miner Prolific, Ontario, Bubach No. 5, and 
Parker Earle.” 

Greenhouse experiments, W. J. Green (Ohio Sta. But No. 43, 

Sept,, 1893 , pp. 99-106). 

Synopsis. —Brief accounts of experiments with (1) overbenek vs. underbench piping; 
(2) commercial fertilizers in addition to compost; (3) sub irrigation ; (4) the water 
bench, and (5) crops suitable for forcing in Ohio. The results indicate, (1) little 
difference between the effects of the two methods of piping; (2) no benefit, from 
the use of commercial fertilizers; (3) beneficial effects from subirrigation for 
lettuce, radishes, and tomatoes; (4) advantages in the use of the water bench 
for the germination of small seeds and the watering of young transplanted 
plants; (5) the profitableness of forcing lettuce, radishes, mushrooms, toma¬ 
toes, and cucumbers. 

Overbench vs. underbench ptying.— Experiments iu two greenhouses 
heated with hot water but piped differently, have shown little differ¬ 
ence in the crops grown with overbench as compared with umlerbench 
piping. In the house piped overhead there was noticed a slight tend¬ 
ency of the plants to grow spindling. Mushrooms did better with the 
overbench piping. In the case of the other crops, lettuce, radishes, 
cucumbers, tomatoes, asparagus, and pieplant, the results were nega¬ 
tive. Reference is made to experiments recorded in Bulletin No. 15 of 
the Massachusetts Hatch Station (E. S. R., vol. in, p. 289), which fa¬ 
vored the underbench piping. 

Experiments with fertilizers.-* The application of cotton-seed meal, 
linseed meal, sulphate of ammonia, nitrate of soda, sulphate of potash, 
and superphosphate t iu various combinations, iu connection with the 
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rich compost commonly used in greenhouses, did not produce any ef¬ 
fect on lettuce, radishes, or tomatoes grown in a clay loam soil. 

&uhirrigation in the greenhouse . —A brief account of experiments begun 
in 1890 to test the effect of supplying greenhouse plants with water 
from below instead of watering them by the usual method. 

The first trial was made ill boxes 16 inches square; the second in a bed by 12 
feet. Tlie past winter two beds, one in each house, each 7£ by 15 feet, were fitted 
up for the purpose. The middle portion of the bed, 15 feet in length in each house, 
was floored with matched flooring laid in white lead so as to be water-tight. The 
ends and sides were also made water-tight. In the bottom of these beds or benches 
3-inch tiles were laid 2£ feet apart and so arranged that water could be supplied to 
each row of tiles as desired. Six inches of soil was then placed on the benches, cov¬ 
ering the tiles out of sight. * * ’ y 

Three crops of lettuce and one of tomatoes were grown in each of these beds. 
Radishes and lettuce were grown in the bed used the season previously, also in 
another bed, 4 by 8 feet, in which 1-inch iron pipes, with small holes drilled 1 foot 
apart, were employed instead of tiles. Records have been kept of the results, but 
as the experiment is not completed the details will no' be given until some time in 
the future. * * * 

The effect of the treatment upon the lettuce rot was by no means decided, there 
being possibly a little difference in favor of subirrigated beds. The disease was not 
very troublesome in either case and further trial is necessary before anything can 
be affirmed on this point. 

The effect of subirrigation upon the growth of both lettuce and radishes was re¬ 
markable, but on tomatoes the effect was less noticeable. The effect on cucumbers 
was decidedly beneficial. The first crop of lettuce the past winter on the subirri¬ 
gated bed was about 30 per cent heavier than the crop on the bed treated in the 
ordinary manner. There was a still greater difference in the second crop, the gain 
being* about 50 per cent in favor of subirrigation. Subirrigated radishes came to 
marketable size earlier and were larger than those grown by the ordinary method, 
The difference in earliness was more marked than the difference in total weight. 
Nearly one half the subirrigated radishes were marketed before any of the others 
were ready to pull. The effect was more marked in the long radishes than in the 
turnip-rooted sorts. ' ~ 

The ■water bench .—This is simply a water-tight bench, so named to distinguish it 
from the soil bench, and may be constructed on the same plan as the benches used 
for subirrigation, except that the sides ought not to be more than 2 inches high. 
This bench may be of any dimensions desired and in any part of the house. " v 4 

Perhaps the best plan is to construct a water bench in a part of the house that is 
to be devoted to young plants, and immediately underneath the first bench put in 
another of the same dimensions. The second or lower bench is to be used for germi¬ 
nating seeds, and little or no light is required. It should be a foot or more below the 
bottom of the upper beneb^so as to give room to pass flats in ami out easily. 

The use of these water benches is to water seed just sown and young plants recently 
transplanted, without the application of water to the surface of the soil. Seeds are 
sown in flats having about 2 inches depth of soil; these flats are then transferred to 
the water bench and watered by means of subirrigation, which is accomplished by 
letting into the water bench sufficient water to soak the soil in the flats quite 
thoroughly, but not enough to make it mortar-like or pasty. Small plants are 
transplanted into flats and treated in the same manner. * * * This method of 
watering is satisfactory and saves labor. Not only can the soil be thoroughly and 
evenly watered in this manner, but there is no danger of washing out seed nor of 
knocking over young plants. The method is especially applicable to small and 
delicate seeds. 
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Crops suitable for forcing .—Brief statements regarding the crops 
which are most profitable to force in greenhouses in Ohio under present 
conditions, and a monthly calendar of work in this line for the use of 
beginners in this industry. “ The crops most suitable for forcing in 
this State are lettuce, radishes, mushrooms, tomatoes, and cucumbers.” 


WEEDS. 

Walter H. Evans, Editor. 

Wild or prickly lettuce (Lactuca scariola), a pestiferous weed, 

0. E. Thorne (Ohio Sta. Bui. No. 44, Sept., 1892,pp. 111-146,plates 3 ).— 
A popular description and account of this weed, with suggestions for 
its destruction. Mention is also made of a fungus {Septor ia si ml is) 
occurring upon it in great abundance and spreading from this host to 
the cultivated lettuce. The fungus is figured in one of the plates. 

DISEASES OF PLANTS. 

Walter H. Evans, Editor. 

A preliminary list of the rusts of Ohio, F. Detmers (Ohio Sta , 
Bui. No. 44, Sept., 1892, pp. 133-140). —Of the 69 species of Uredinece 
mentioned as occurring in Ohio, the author reports 44, also their hosts 
and place and time of collection, together with occasional notes. Of 
this list, 7 are species of Uromyces, 18 of Puccinia , 13 of JEoidium, 2 of 
Phragmidium , and 1 each of Gymnosporanghm, Melampsora, Gcvoma , 
and Coleosporium. In the citation of authorities, departures from Far- 
low and Seymour are noticed in the following cases: Uromyces polygoni 
Pers. for (Pers.) Fckl.; U. trifolii Alb. and Schw. for (Hedw. f.) Lev .) 
Puccinia maydis Oarradori for Revenger; Phragmidium fragariw (D, 
0.) Eosm, for Wint.; Melampsora populina Wint. for (Jaq.) Lev. ; 
Meidium grossulariw Schurn. for D. 0. In the case of several species 
no authorities are given. 

Scab of wheat (Fusisporium [Fusarium Sacc.J culmorum), F. 

Detmers (Ohio Sta . Bui. No. 44, Sept., 1892, pp. 147-119, figs. 2). — A 
description and brief account of this fungus. It was previously noticed 
in Bulletin No. 36 of the Indiana Station (E. S. R., vol. in, p. 512) and 
Annual Report of the Delaware Station for 1890 (E. S. R., vol. nr, p. 
689). 

Some diseases of plants common to Iowa cereals, L. H. Pammel 
(Iowa Sta. Bui. No. 18, Aug, 1892, pp. 188-505).— In this paper the 
author mentions rust of wheat, blight of wheat, loose and stinking 
smut of wheat, rust and smut of oats, rust of barley, yellow leaf disease 
of barley, and rust and ergot of rye as the prevailing diseases of cereals 
in Iowa. The meteorological record for May, June, and July, 1892, is 
given, showing conditions very favorable to the development of plant 
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diseases. Tlie rusts of wheat are treated at considerable length. The 
covered wheat rust (Puccinia rubigo-vera) is most abundant and de¬ 
structive. During the last season the common rust (P. graminis) was 
also rather abundant. From a number of investigations the conclusion 
is reached that hard red wheats resist the attacks of rust better than 
other varieties. Wheat blight or wheat scab ( Fusarium culmormi) has 
been rather troublesome. For smut of wheat the hot water treatment 
is advised. Two.species of rust attacked oats, Puccinia graminis on 
stems, sheaths, and glumes, and P. coronata on leaves. A patch of 
oats treated for smut was badly infested with rust. The smut of oats 
is to be the subject of subsequent investigation. The diseases of rye 
and barley are not very destructive unless it be the yellow leaf disease 
•of barley (Helminthosporium gramimun ), described in the Journal of 
Mycology, vol. vn, p. 90. 


ENTOMOLOGY. 

The strawberry weevil, M. H. Beckwith (Delaicare Sta. Bui No . 
18, Sept., 1892, pp. 11-16, figs. 2 ).—A compiled description of Anthono- 
mus musculus and notes on observations by the author in 1892. Inju¬ 
ries by tlxis insect were observed in strawberry beds in Delaware 
May 12-25, 1892. In breeding cages u the larvae changed to pupae 
within the infested blossoms and the perfect insect began to emerge 
from them on June 10. * * * The reared beetles soon began mat¬ 
ing, and a number of them were transferred to breeding cages contain¬ 
ing potted strawberry plants which were in bloom, but no eggs could 
be found either upon the plants or in the soil.” 

Notes on injurious insects, A. Osbokn and H. A. G-ossabd (Iowa 
>Sta. Bui. No. 18, Aug., 1892, pp. 506-516, fig. 1). — Popular notes on the 
‘day-colored bill bug ( Sphenophorus ochreus), little brown bill bug (Spheno- 
jphorus parmdus), strawberry false worm (Karpiphorus maculatus), green 
strawberry slug (Monstegia ignota ), and diamond-back turnip moth 
(( Plutella crucifer arum), with suggestions regarding remedies. A suc¬ 
cessful e.vperiment with London purple for the green strawberry slug is 
^reported. 

In ordinary seasons the worms Lave matured and entered the eartli by the first of 
June, according to Mr. F. W. Malley, hut insect life was unusually late in appearing 
this season and the worms were working their greatest injury from June 6 to 17. At 
the latter date hardly a leaf could be found in a small patch upon the experimental 
grounds that was not greatly eaten by them. 

On June 9 this patch was thoroughly sprayed with London purple, 1 pound of 
powder to 200 gallons of water. Two and one half gallons of the mixture was applied 
to a patch containing very nearly 1 square rod. At this rate about 400 gallons 
of the mixture would be required per acre. Injury ceased within two or three days. 
That the insects were destroyed by the poison and did not merely enter the earth to 
pupate, seems proved by the fact that some larvae caged in the same patch and from 
which the poison was excluded were feeding greedily for several days afterwards. 
Also an examination of the earth in the patch at this date, August 2, fails to dis¬ 
cover any signs of larvse that may have escaped. 
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Entomological notes, A. J. Oooic ( Michigan St a. Reports for 1890 
and 1891, pp. 102-129 and 128-144) figs. 17 and 16). —Experiments with 
kerosene emixlsion for the destruction of the eggs of the currant sawfly 
(.Remains ribesii) were not successful. A 10 per cent emulsion de¬ 
stroyed the eggs, but was quite, injurious to the foliage. Spraying 
with hellebore or Paris green after the eggs are hatched is considered 
more satisfactory. 

The early brood of the cherry slug (Selandrin cerasi) was unusually 
abundant and destructive in Michigan in 1890. Pulverized road dust, 
land plaster, earbolized plaster, or wood ashes, thoroughly applied to 
the leaves, destroyed the slugs. Solutions of pyrethrum, white arsenic, 
or London purple were ineffective. Whale oil soap (1 pound to 8 or 10 
gallons of water) was successfully used. Strong kerosene emulsion 
will destroy the slugs, but great care must be taken to prevent injury 
to foliage. 

Cutworms, especially J Wadena devastatrix and Agroiis subgothiea , 
were unusually abundant and destructive in Michigan in 1890. Ex¬ 
periments in the use of poisoned bunches of grass distributed in the 
held for the repression of cutworms were made in several places in 
Michigan with great success. 

Agrotis c-nigrum In its different stages is described and illustrated. 
This species was reared by the author on the leaves of the currant. 
The zebra caterpillar (Gerarnicapieta) was also observed on currants. 
“ Not only were the eggs laid on the currant leaves, but the insects 
fed freely and even matured on the currant foliage.’’ The currant 
spanworm ( Eufitchia ribearia) was observed for the first time in the 
vicinity of the station in 1890. A brief account is given of the Amer¬ 
ican currant borer ( Psenocerus supernotatus). Hyperplatys maculatm , 
observed as a currant borer at the station, is described and illustrated. 

Observations by the author on the life history and habits of the pars¬ 
nip seed moth (. Depressaria heraeliana) are reported, and the different 
stages of this insect are described and illustrated. Spraying with Lon¬ 
don purple has been found an effective means of repression. 

Descriptive notes are given on the basswood spanworm (Hibernia till- 
aria), which has been quite injurious to apple and elm trees in Michi¬ 
gan. “ Spraying the trees with London purple as soon as the insects 
commence work is a sovereign remedy.” 

Brief accounts are given of a honeysuckle miner (Lithoeolhtis trifasei- 
ella), and of Saperda coneolor and Agrilus spp. reared from galls on wil¬ 
lows. 

A list is given of the species of Catoeala found in central Michigan, 
with the food plants of some of the species. 

Tobacco decoction has been successfully used for two years in the 
repression of the cucumber flea beetle ( Grepidodera eumimeris) and the 
striated flea beetle ( Phyllotreta vittata). Experiments in 1880 confirmed 
those of previous years in showing the value of London purple and 
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Paris green as insecticides for the codling moth. London purple is pre¬ 
ferred. Bordeaux mixture alone was of no value for this purpose. 
Details are given of unsuccessful experiments in spraying with the 
arsenites for the plum eumilio, briefly reported in Bulletin No. G6 of the 
station (E. 8. R., vol. n, p. 280). In 1891 evidence was collected show¬ 
ing that, the insects are poisoned by the arsenites and that a certain per¬ 
centage of the fruit is preserved by spraying. 

Experiments are reported which indicate that the addition of lime to 
solutions of London purple will not prevent injury to the foliage of fruit 
trees unless the lime is thoroughly slaked. White arsenic solution used 
as soon as mixed did not injure peach foliage. 

Experiments in the apiary in 1890 were much restricted owing to the 
fact that climatic conditions largely prevented the storage of honey. 
Contrary to a prevalent opinion, golden-rod furnished food for bees 
during several weeks in the autumn. Experiments indicate the desir¬ 
ability of “ placing large boxes about the hives and packing between 
these and the hives with excelsior, leaves, shavings, or cliaff” for the 
spring protection of bees. Bees furnished with a liberal supply of food 
in the spring did better than those provided with only a maintenance 
ration. The experience of the author leads him to recommend “ ex¬ 
tracting the honey before it is capped.” Bee-escapes have been found 
to be useful in extracting honey. Experiments in feeding drones indi¬ 
cate that the drones are large eaters and confirm the previous conclu¬ 
sions of the author “that the workers feed the drones, as they doubtless 
do the queen and larvae, the rich nitrogenous food which they previ¬ 
ously digest iu their true stomachs.” A feeding experiment briefly 
reported seemed to indicate that candy for bees “ should be made from 
very finely pulverized sugar, and also that pure sugar sirup is not as 
good for bees, in confinement at least, as pure honey or honey and sirup 
mixed.” Bees fed pure sugar sirup or section honey did well through 
the winter, thus confirming the author’s opinion “thatbees need no 
albuminous food in winter if kept very quiet, as they will be in a proper 
cellar.” 

In 1891 the experiments in apiculture at this station were under the 
direction of the U. S. Department of Agriculture. 

The 15-spotted lady beetle ( Anatis 15 punctata ), poplar leaf beetle 
(Gonioctena pallida), pear blight beetle (Xyleborus pyri), 8yrphus amer- 
icanus , Bctssiis sycophanta, wee flour beetle (Tribolium ferrugineim ), 
grain weevils, lacewing bugs, apple bud moth ( Tmetocera ocellana), Mi - 
crodus laticinetus, rose leaf roller (Gacceoia rosaceana ), Glypta simpUei- 
peSj peach twig moth (Anarsia Uneatella ), Oopidosoma variefjatmij and 
imported cabbage leaf miner are described, with illustrations. 

Preliminary report on an insect injurious to wheat, O. Lim- 
g-er (Minnesota Sta. Bui No. 23 } 8ept. } 189pp. 167-170 ).—Descriptive 
notes on observations on an insect which injured wheat in the fall of1892, 
in the Red River Valley, by partially breaking off the culms 3 or 4 inches 
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from tlie ground. The puparia found are described as u glossy chestnut 
brown, shading to a yellowish brown towards the smaller end; faint indi¬ 
cations of sutures or segments are visible. All these seod-like objects 
contained at that time the larvm or worms, which are of a white color. 
No pupae could be detected during the investigation, nor can they bo 
found at this date (September 28).” The author believes that the insect 
is a frit fly. 

Scale insects in New Mexico, 0. H. T. Townsend (New Mexico Sta. 
Bui. No. 7, June, 1892, pp. 23, plates 3).— A bulletin of information for 
fruit growers, issued in view of the increasing necessity for vigilance to 
prevent the spread of the San Jose scale and kindred species in New 
Mexico. The classification and general habits of scale insects are 
given, with descriptive notes on the following species and accounts of 
their insect enemies: San Jose scale ( Aspidiotus pemiciosus), white 
pear scale (A. rapax ), convex scale (A. convex,us), chilopsis scale (A. n. 
sp.), locust scale ( Leeminm robiniw Eiley), soft peach scale ( L. sp.), 
larrea scale (Signoretia sp.!), Palmer’s icerya (Icerya palmeri), and cot¬ 
tony mesquite scale (n. gen. et n. sp.). Formulas for insecticides for 
scale insects and directions for their use are also given. 

The food of the robin,* E. Y. Wilcox ( Ohio Sta. Bui. No. 13, Sept., 
1892, pp. 115-131). —This paper consists mainly of a discussion of the 
result of an examination of the stomach contents of one hundred and 
eighty-seven robins taken in Ohio during the months of April, May, 
June, July, and August. The majority of the birds were killed on the 
station grounds, but about fifty were taken in other parts of the State. 
Considerable space is given to synopses of work in the same line by 
other investigators, especially by S. A. Forbes in Illinois and F. H. 
King in Wisconsin. The animals and plants, or their fragments, were 
determined carefully (in most cases specifically) and the species were 
arranged in three categories, viz, beneficial to man, injurious to man, 
and neutral, i. e., of no economic importance so far as known. An at¬ 
tempt was also made to determine the ratio of each clement of the food 
to the entire stomach contents, and the results have been embodied in 
a carefully prepared table which shows “ the percentage of each par¬ 
ticular article of diet in the whole food for each month and the number 
of robins which were found to have eaten the particular food during 
the month.” A partial summary is given for each of the five months 
and a general summary for the whole period. 

It is estimated that insects formed 65J per cent of all the food; other 
animals (Mollusca, Crustacea, earthworms, myriapods, and spiders) 3£ 
per cent; and the remaining 31 per cent consisted of vegetable matter, 
mainly fruits. About four fifths of this fruit was cultivated, and hence 
a loss to the grower. The ratio of beneficial insects to injurious ones 
is not given separately, but it is stated that the results indicate that 
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the robin’s food consists u on the average of 52 per cent of species, 
plants, and insects which are beneficial to us, about 19 per cent which 
are injurious, and 29 per cent whose economic relations are not known.” 
This means in plain lauguage that the birds whose stomachs were ex¬ 
amined probably were doing nearly three times as much harm as good, 
and iu view of this fact the author’s suggestion “ that the fruit grower 
should at least be allowed to kill the robin during the season when he 
is most harmful, and not, as at present, be in danger of arrest,” must be 
regarded as very moderate. 

It is unfortunate that no nestling robins were examined during these 
months, since it is highly probable that their food would have shown 
marked differences from that of the adults. The method used in de¬ 
termining the ratios of animal to vegetable food is also open to serious 
objections, and this alone may have vitiated the results in many cases. 
The omission of details of the record, owing to lack of space, may 
account for its apparent incompleteness. 

The fact originally demonstrated by S. A. Forbes, that robins con¬ 
sumed a very large number of predaceous beetles, is verified in the 
present paper, since 14 per cent of the entire stomach contents con¬ 
sisted of Carubdke. 

Mr. Wilcox’s paper is followed by remarks by the horticulturist of 
the station, and Mr. F. M. Webster records the result of his observa¬ 
tions on crane flies as food of the robin. His investigations did not 
warrant the belief that much help could be expected from the robin 
in restricting this pest of grass and wheat lands. 


FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor. 

A contribution to the economies of milk production, 0. F. Van- 
deeford ( Tennessee 8ta. Bui., vol. v, Wo. 3, July, 1892, pp. 121-130 ).— 
A feeding trial is described with sixteen cows, including Jerseys, Hoi- 
steins, and grades, which were divided as nearly as possible into two 
lots. During the first period, from November 26 to December 30,— 
thirty-five days—lot A received a daily ration per 1,000 pounds live 
weight of 30 pounds of silage from sorghum and pea vines, 5.22 pounds 
of mixed hay, 3 pounds of cotton-seed meal, and 5 pounds of wheat 
bran; and lot B 30 pounds of silage, 5.12 pounds of hay, and 10 pounds 
of a mixture of equal weights of corn and oats ground together. Val¬ 
uing the silage at $2, the hay at $8, the cotton-seed meal at $24, the 
wheat bran at $20, and the corn and oats mixture at $18 per ton, the 
daily ration per 1,000 pounds live weight cost 13.69 cents for lot A and 
14.5 cents for lot B. 
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During the second period, from December 31 to February 3,—tliirty- 
five days—the lots were reversed, lot A receiving practically the same 
ration as lot B had received, and vice verm, except that corn silage was 
used instead of pea vine and sorghum silage. The percenta ge of fat in 
the milk was tested at intervals by the Babcock test. The nutritive 
ratio for lot A was 1:4.7 in the first period and 1:9.7 in the second pe¬ 
riod, and for lot B 1:8.9 in the first period and 1:4.5 in the second 
period. Data with reference to the yield of milk, percentage of butter 
fat in the milk, cost of food consumed, and fluctuations in live weight, 
and the analysis of silage from corn and from pea-vines and sorghum, 
and of cotton-seed meal are tabulated. The average results of the trial 
were as follows: 

A cerage resu l la per period . 



! 



Cost of food— 


Nutritive 

ratio. 

Yield of 
milk per 
day. 

Percent¬ 
age of fat 
in milk. 

Per gal¬ 
lon of 
milk. 

Per 

pound of 
butter 
fat. 

Lot; A: 


Pounds. 

Per cent. 

Cents. 

Cents . 

First period. 

Second period. 

Lot B: 

1:4.7 

146.13 

4.82 

5.41 

13.10 

1:9.7 

129.47 

4.47 

6.58 

17.16 

First period. 

Second period.... 

1:8.0 

152,19 

3.96 

5.39 

15.88 

1:4.5 

132. 79 

4.26 

5.96 

16.28 


A. few practical conclusions may be fairly stated: 

Dairying in Tennessee, whether for mills production or for butter-mukiiig, can he 
made highly profitable under good management. 

For winter dairying the silo is indispensable. 

It pays to purchase, at ordinary market prices, such feeding stuffs as cotton-seed 
meal and wheat bran, not only to increase the product of the dairy, but sis a means 
of maintaining, and, when butter aloue is sold, of increasing the fertility of the 
farm. 

It will always pay the dairyman to weigh and to test carefully the product of 
each cow of his herd, so that he may know how and whence his profits or his losses 
come* 

Experiments with sheep, J. Wilson and 0. F. Curtiss (Iowa Sta. 
Bui. Fo. 18, Aug., 1892, pp. 459-469 ).—In an experiment in wintering 
breeding ewes, four Merinos, four Cotswolds, four Dorsets, four Oxfords, 
three Hampshires, three Shropshires, and three Southdowns were used, 
each breed being kept in a pen by itself. The trial lasted from 
December 10 to March 7—ninety days. The food consisted of clover 
and timothy hay and a mixed grain ration composed of oats, corn, bran, 
andlinseed meal. These were fed in sufficient quantities to maintain the 
flock in good condition without much increase in live weight. Several 
of the ewes dropped lambs during the trial. For the first fifty-three 
days, during which no lambs were dropped, the amount and cost of 
the food eaten, gain in live weight, etc., are tabulated. Daring this 
time 11 the daily cost of feed per sheep in each breed was, for Merinos 








FOODS—ANIMAL PRODUCTION. 


421 


1.03 cents, Cotswolds 1.35 cents, Dorsets 1,21 cents, Oxfords 1.32 cents, 
Hampshires 1.26 cents, Shropshire^ 0.97 cent, and Southdowns 0.60 
cent. * * * The foregoing figures fairly represent the relative cost 
of wintering breeding ewes of these breeds under conditions given in 
this experiment.” 

The ewes were all sheared between April 13 and 16. The yield of wool 
by each sheep, the average for each breed, the percentage of shrinkage in 
scouring, value of the fleece, and the results of microscopic measure¬ 
ments are tabulated. The wool was classified and valued by wool 
experts. The average value of unscoured wool per head was in the 
following order: Cotswold, Oxford, Merino, Shropshire, Hampshire, 
Dorset, and Southdown. 

Corn vs. barley for pigs, 0. D. Smith (Minnesota Sta. Bid » Mo. 22, 
Aug., 1802 , pp. 117-126). 

Synopsis .—A comparison of corn meal with barley meal, each fed alone or in 
combination with shorts or shorts and Unseed meal. Six lots of five to six pigs 
each were fed during fifteen weeks. As a result the lot on barley meal alone 
made a much larger gain than the lot on corn meal alone, hut in all other cases 
the lots fed on mixtures containing corn meal made a larger total gain than 
those on barley meal, and the gain in live weight per 100 pounds of food was 
practically the same with both kinds of food. 

The object of this experiment was to compare corn meal with barley 
meal for pigs when fed alone and when each was combined with shorts 
and oil meal. Thirty-four pigs were divided into six lots as nearly equal 
as possible, two lots containing five pigs each and the remaining four 
lots six pigs each. The average weight of the pigs was 42 pounds, 
These lots were fed from July 21 to November 4, as follows; 


Lot 9.corn meal. 

Loti 10........barley meal alone. 

Lot 11...corn meal and shorts equal parts by weight. 

Lot 12... .barley meal and shorts equal parts. 

Lot IS.corn meal and shorts two parts each and oil meal one part. 

Lot 14.barley meal and shorts two parts each and oil meal one part. 


The feed was mixed with sufficient water to make a thick slop. AH 
the pigs were allowed all the charcoal, ashes, and salt they would eat. 
Each pig was weighed weekly during the progress of the experiment 
The feeding trial was prefaced by a preliminary period of one week 
and the remainder of the time was divided into three equal periods. 
The amount of food consumed by each lot was recorded for each week, 
The live weight at the cud of the trial ranged from 86.7 to 166 pounds 
9465—No, 5-3 
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per pig. The results are tabulated by periods and are summarized in 
the statement below: 


Food consumed and weight gamed by pigs. 



Itations. 

First period. 

Second period. 

Third period. 

Average total gam per 
pig during trial. 

© 

ft 

*3 • 

oral) 

© ft 

SP 

© 

% 

Food eaten per pig p 

Gain per 100 pounds 
of food. 

Average gam per 
pi«. 

Food eaten per pig. 

Gain per 100 pounds 
of food 

© 

ft 

g 

3 . 

bCbp 

© & 
b0 

1 

% 

Food eaten per pig. 

Gain per 100 pounds 
"of food. 




Ms. 

Ms. 

Lbs. 

* Ms. 

Mb. 

Ms. 

Ms 

Lbs. 


Ms. 

Lbs. 

Lot 

9 

Corn meal alone. 

18.4 

313.5 

17.9 

14.4 

538 

15.2 

10.2 

328. 5 


12.4 

43 0 

Lot 

10 

Earley meal alone. 

23. S 

534.0 

21.4 

37.2 

872 

21.3 

20.5 

525. 3 


15.6 

81.5 

Lot 

11 

Corn meal and shorts- 

33.7 

811. 5 

24 9 

41.1 

1, 131 

21.8 

31. 0 

893. 0 


17.4 

105.8 

Lot 

12 

Earley meal and shorts... 

33.3 

702. 0 

20.2 

40.3 

1,002 

22.8 

24.0 

821.5 


14.6 

97,8 

Lot 

10 

Corn meal, shorts, and oil 














meal . 

34.8 

771.0 

27.1 

40.0 

1,158 

20.7 

29.8 

924.5 


10.1 

104.6 

Lot 

14 

Earley meal, shorts, and 














oil meal.j 

34.0 

728. 0 

28.0 

38. 0 

1,080 

22.0 

20.2 

853. 0 


11.0 

92.2 


It will be seen that of the two lots fed corn meal and barley meal 
alone, respectively, lot 10, receiving barley meal, made much the larger 
total gain in live weight and the larger gains per 100 pouuds of food. 
In each of the other two comparisons of corn meal and barley meal (lots 
11 and 12 and lots 13 and 14), the lots receiving corn meal made the 
largest total gains in live weight, but the average gain of weight per 
100 pounds of food during the whole trial was practically the same for 
the corn-meal as for the barley-meal lots. The author’s summary of 
the results is as follows: 

(1) When fed as tli© entire ration of pigs, 100 pounds of barley meal was found to 
prodace as great a gain as 119.5 pounds of corn meal. 

(2) When mixed with shorts in equal parts, 100 pounds of barley meal and shorts 
produced as great a gain as 105.2 pounds of corn meal and shorts. 

(3) When to the mixtures with shorts one fifth part of oil meal was added, then 100 
pounds of barley meal, shorts, and oil meal produced as groat a gain as 103.3 pounds 
of corn meal, shorts, and oil meal. 

(4) The older the pig grows the more food it tabes to produce a pound of gain. 

(5) In this experiment the addition of oil meal to the ration of either barley meal 
and shorts or corn meal and shorts, after the pig had attained an average weight of 
slightly over 100 pounds, was deleterious. 

(6) The continued use of corn meal as the sole food of growing’ pigs was found 
to be productive of too great a tendency to become excessively fat without a normal 
growth of hone and muscle, and to produce unhealthy pigs, while the use of barley 
alone was not attended with this result. 

(7) The pigs throughout the experiment consumed more corn meal and shorts than 
barley meal and shorts, and produced a greater gain with the former than the latter, 
but, except in the third period, at a greater expense of food consumption, 

(8) The same relation holds good where oil meal forms a fifth part of the ration. 

(9) When fed to pigs weighing 125 pounds or more, 100 pounds of corn meal and 
shorts produced as great a gain as 119.1 pounds of barley meal and shorts. 
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(10) When fed to pigs weighing 125 pounds or more, 100 pounds of corn meal, 
shorts, and oil meal, mixed as indicated, produced as great a gain as 135.2 pounds 
of barley meal, shorts, and oil meal. 

Corn vs. barley for fattening hogs, W. M. Hays (Minnesota Sta. 
Bui, Fo. 22, Aug., 1892, pp. 127, 128). —Two lots of hogs which had 
been at pasture during the summer, each containing five hogs rang¬ 
ing in weight from 160 to about 300 pounds, were fed from October 6 
to November 26. Lot 1 received corn meal and lot 2 barley meal. The 
barley meal fed at first was not relished by the hogs and it was ex¬ 
changed for a better quality. The gains in live weight are tabulated 
for each lot. During the period of fifty-one days lot 1 gained 1 pound 
in live weight for each 5 pounds of grain eaten, or 11.2 pounds of gain 
per bushel of corn, and lot 2 gained 1 pouud for each pounds of 
barley meal eaten. During the time that good barley was fed the lot 
receiving it averaged 1 pound of gain per 5.9 pounds of food, 

“ The comparison of corn and good barley was hardly fair at any 
time, The fact that good, bright malting barley is of more feeding 
value than that considerably ‘ofF color and flavor is certainly here 
illustrated.” 

Com meal, barley meal, and a mixture of nine tenths barley 
meal and one tenth oil meal compared, W. M. Hays (Minnesota 
Sta. Bui. Fo, 22, Aug., 1892, pp. 129, 130).— The pigs in lots A and C 
were fed corn meal, those in' lots B and D were fed barley meal, and 
those in lot E were fed a mixture of 0.9 barley meal and 0.1 linseedineal. 
The pigs were all over a year old, but their weights at the beginning 
of the trial are not given. The separate lots contained from three to 
four pigs each. The results with barley meal and corn meal were con¬ 
flicting, as is shown by the following: 

“With pens A and B considerably less corn than barley was con¬ 
sumed to make a pound of pork, while in pens C and D the result is 
reversed. The addition of one tenth of oil meal to the barley given in 
pen E made only a slight decrease in the pounds of grain needed to 
make a pound of gain.” 

Wet vs. dry feed for pigs, C, D. Smith (Minnesota Sta. Bui. Fo. 
22, Aug,, 1892, pp. 131-136), 

Synopsis.—'A comparison of feeding a mixture of two parts of corn meal, two parts o' 
shorts, and one part of linseed meal, dry and mixed with water to a thick slop, 
on four lots of three pigs each, indicated that in this case the mixing with water 
was advantageous. Two lots receiving charcoal showed a distinct benefit from 
the charcoal. 

Twelve pigs, averaging 20| pounds each, were divided into four 
groups of three each and fed from August 1 to November 28, including 
a preliminary period of one week, a mixture of two parts by weight of 
com meal, two parts of shorts, and one part of old-process linseed meal. 
The food for lots 1 and 4 was mixed with water to a thick slop, and that 
for lots 2 and 3 fed dry. In addition to this, lots 1 and 2 received 
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charcoal. The gains made by the individuals in each lot were quite 
irregular, but— 

Judging from the behavior of the pigs in these four pens it may bo safe to conclude 
that for the ordinary farmer who desires his pigs to grow as rapidly as possible it is 
an advantage to feed the food wet rather than dry. v * 

The two pens receiving charcoal taken together made a gain greater by 70.5 
pounds than the pens receiving none, and consumed but 211.5 pounds more feed, show¬ 
ing a distinct benefit from the use of the charcoal. 

A point of importance as to its bearing on the experiment as a whole is the differ¬ 
ence in gain made by the individual pigs in each pen. While fed and treated in 
every way the same, the six red pigs [cross of Duroc-Jersey and Berkshire] gained 
619.5pounds and the six black ones [cross of Duroc-Yorkshire and Essex] 487 pounds, 
a difference of 132.5 pounds, or more than one third of the entire gain of the black 
pigs. Unfortunately the amount eaten by each pig was not separately kept and wo 
can only presume that the red pigs ate proportionately more feed than the black ones. 
However this may he, it is evident that the profit in swine-feeding depends largely 
upon the quality of the hogs selected to feed. Individuality, too, plays an impor¬ 
tant part in all feeding experiments. 

Feeding colts, J. Wilson and 0. F. Curtiss (Iowa Sta . Bui JVo. 18, 
Aug., 1892 , pp. 470-477). 

Synopsis .—A comparison of whole grain with ground grain for colts. Two lots of 
three colts each were fed the whole and ground grain, respectively, for seventy- 
nine days. The lot on ground feed gained 472 pounds, and the lot on whole 
feed 431 pounds. 

Six imported weanlingfillies, comprising two Percherons,two English 
Shires, and two French Coaches, were fed together in one lot from Octo¬ 
ber to March 1, preparatory to dividing into lots. They received a 
moderate grain ration, coarse fodder, and about 5 pounds each of whole 
milk, which was substituted at the end of three months by separator 
skim milk. March 1 the colts were divided into two lots, containing 
one each of the three breeds. Since January 1 those in lot 1 had 
gained 245 pounds and those in lot 2 241 pounds, the two lots being 
nearly equal in this respect. From March 1 to May 18—seventy-nine 
days—both lots received the same grain ration, composed of oats, 
shelled corn, barley, bran, and linseed meal; but to lot 1 this was fed 
ground and mixed with a small amount of moistened cut hay, while to 
lot 2 it was fed unground, dry, and without hay. Both lots received 
like amounts of hay and stover. Up to March 4 all had separator skim 
milk; it was then discontinued and the amount of grain slightly in¬ 
creased. The colts were kept in box stalls during the night and turned 
into a yard during the day. Salt was within their reach. All were in 
good health and thrifty. The food eaten and gains made are given for 
each animal. The weights at beginning and end of each month were 
taken on three successive days and averaged. Lot 1, ground feed, 
gained 472 pounds, and lot 2, whole feed, gained 431 pounds during 
the seventy-nine days—a difference of 41 pounds in favor of the lot 
receiving ground feed. “ The results of utilizing separator milk for 
feeding colts may be regarded as highly satisfactory.” 
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E. W. Allen, Editor 

A farm creaming experiment, F. A. Leighton and H. 0. Wal¬ 
lace (Iowa 8ta. Bui. No. 18 , Aug.. 1892, pp. 523-525). — This experiment 
was made to determine whether when milk is paid for at a creamery on 
the basis of its fat content, any injustice would result from setting the 
evening’s milk, skimming it in the morning, mixing the cream with the 
morning’s milk and sending the mixture to the creamery instead of 
sending the whole milk of both morning and evening. This practice 
was followed in six separate trials, setting the evening’s milk in Cooley 
cans in ice water. The milk was tested by means of composite samples. 
The conclusion was that “the creamery man would lose nothing if the 
cream and morning milk were delivered instead of the milk of both 
evening and morning, and the patron’s loss would be only the amount of 
fat he left in the skim milk, which would of course depend on the 
efficiency of creaming.” 

Sweet vs. sour-cream butter, G. E. Patrick, F. A. Leighton, 
and D. B. Bisbee (Iowa Bta. Bui. No. 18, Aug., 1892 , pp. 478-487). 

Synopsis .—In nine comparative trials of making butter from sweet and from sour 
cream, the sour cream averaged about 3 per cent more butter than sweet cream 
and churned quicker, the butter from it was of better color, contained less fat and 
more water and casein, but did not keep as well in the five months’ test as that 
from sweet cream. The loss of fat in churning and working the sweet cream 
was about 50 per cent greater than with sour cream. 

This is a comparison of the sweet-cream and sour-cream methods of 
butter-making with reference to relative loss of butter fat, amounts of 
butter produced, amounts of casein in the butter, and keeping qualities 
of the butter. The work was done between January 13 and April 8, 
1892. 

Nine different experiments or comparative trials were made, all conducted on the 
same general plan, which was as follows: A quantity of sweet cream, fresh from the 
(Alpha) separator, was thoroughly mixed and then accurately divided by weight 
into two equal parts j one of these parts was churned immediately (or in some cases 
after keeping cool and sweet over night with ice—about sixteen hours); the other 
was ripened at 60° F. for twenty-four to forty-eight hours and then churned. The 
buttermilk was tested for fat by the Babcock test, and in a few cases the wash 
water and drippings from the working table were also tested. The butter was regu¬ 
larly analyzed at the laboratory, and in one case, as a check on the other work, the 
cream also was analyzed. 

In each trial the two kinds of butter received the same amount of salt and the 
same amount of color. 

Four 10-pound tubs of the butter produced, two of each kind, were held in cool 
storage at about 50° F. in order to compare keeping quality. 

The results of these experiments are folly tabulated, and are sum¬ 
marized as follows: 

(1) The yield of butter from sour cream was usually larger than from sweet; in 
nine trials it averaged 3 per cent larger. 
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(2) Sour cream usually churned quicker than sweet. 

(3) The butter from sour cream usually contained less fat and more water than 
Aid that from sweet cream. In four trials the average difference in fat was nearly 2 
per cent. 

(4) The butter from sour cream usually contained a trifle more casein than did 
that from sweet cream. This was the case in eight of the nine trials made. The 
average difference was 0.2 per cent. 

(5) The losses of fat in churning, washing, and working wen*, less with sour than 
with sweet cream. In nine trials the average difference was nearly one hall* pound 
of fat per 100 pounds of butter made. This difference was sufficient to make the 
loss about 50 per cent greater in churning sweet than in churning sour cream. 

(6) The sweet cream butter suffered less deterioration by keeping live months (at 
a temperature of about 50°) than did the sour-cream product. The former acquired 
in a measure the flavor and aroma, of ripened-cream butter. These results fully con¬ 
firm those obtained by one of us in 1890 in an experiment made jointly by the sta¬ 
tion and Mr. J. M. Daniels, of Dayton, Iowa, [see Bulletin No. 11, E. S. E., vol. n,p. 
330]. 

(7) Sweet cream butter did not li take” the color (oil color, Fargo’s) as v\cll as did 
that from sour cream; it was always some shades lighter in color. 

Iowa State Agricultural College creamery, D. A. Kent (loira 
Sta. Bui. No. 18, A ng., 1892, pp. 526-530,plates 2 ).—This is an illustrated 
description, with plan of the State butter and cheese factory. 

The building and all its appurtenances, including apparatus and machinery, has 
cost $17,000. It has capacity to manufacture 40,000 pounds of milk per day, affords 
facilities for the instruction of one hundred students in ail practical details of 
making butter and cheese and for a, thorough study of the principles which govern these 
operations. The commercial success of the plant is well illustrated by the fact that 
we are already receiving daily from 16,000 to 17,000 pounds of milk. Wo teach how 
to make butter and cheese by making them. The dormitories accommodate fifty 
students. 

Experiments in the manufacture of cheese during June, L. L. 

Van Slykb ( New York State Sta. Bui. No. 45, n. m\, Aug., 1892, pp. 
149-184). 

Synopsis. —A. report of eighteen experiments in cheese-making during .Tune, carried 
on at the station and at a cheese factory. The main results as far as they differ 
from those of the May experiments are summarized below. 

As explained in Bulletin No. 43 of the station (E. R. B., vol. iv, p. 
365), the station is engaged in a series of experiments in the manufac¬ 
ture of cheese at the station and at cheese factories, and proposes to 
publish the results monthly. In the present bulletin the results of 
eighteen experiments in June, nine at the station and nine at a cheese 
factory, are tabulated and discussed in much the same way as those for 
May, reported in Bulletin No. 43. “In addition to the variation of con¬ 
ditions of manufacture made in May, we have studied in two experi¬ 
ments the effect of using a temperature considerably above 08° F. 
for heating or ‘cooking’ the curd. Also in two other experiments a 
comparison was made between normal milk and the same milk partially 
skimmed.” 

The data include analyses of the milk, green cheese, and whey. The 
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results for June, in so far as they differ materially from those already 
reported for May, are given in the following summary: 

Loss of milk constituents in cheese-making. —The actual amount of fat lost in the 
whey for 100 pounds of milk was fairly uniform under the same conditions of man* 
ufaetnro and was practically independent of the amount of fat in the milk. 

The average amount of fat lost in the whey, in all the experiments, was 0.27 pound 
(a little over 4 ounces) for 100 pounds of milk, which was about 7.3 per cent of fat 
in the milk. In the factory experiments the average loss was about 7.5 per cent of 
the fat in the milk; in the station experiments i t was about 7 per cent of the fat in 
the milk. 

The amount of casein and albumen lost in the whey was quite uniform under all 
the conditions tried. 

The average amount of casein and albumen lost in the whey in all the June experi¬ 
ments was about 0.78 pound (about 12£ ounces) for 100 pounds of milk, which was 
about 24. per cent of the casein and albumen in the milk. The loss was practically 
the same in both the factory and the station experiments. 

Taking all the milks, the casein averaged 2.46 pounds and the albumen 0.76 pound 
in 100 pounds of milk; for every pound of albumen there were 3.3 pounds of casein. 

Influence of composition of milk on composition of cheese. —In general the fat exercised 
a greater influence upon the composition of the cheese than did any other constituent 
of the milk. iV * * The results appear to indicate that in cheese made from nor¬ 
mal milk containing from 3.5 to 4 pounds of fat in 100 pounds of milk, there should 
be about 1.3 to 1.5 pounds of fat to 1 pound of casein and albumen iu the water-free 
cheese. Partial skimming reduced this ratio to 1.21 and 1.14 pounds, Avhile addition 
of cream raised it to 1.58 pounds. 

Influence of composition of milk on yield of cheese. —Of the increased yield of cheese 
obtained in the various experiments, nearly three fourths of the increase on an 
average was due to an increase of fat in the milk from which the cheese was 
made. * ,v * 

On an average the increase of casein and albumen in the milk produced about 
one sixteenth of the increased yield of cheese observed in the various experi¬ 
ments. u * * 

About one fifth of the increased yield of cheese was due to an increased amount of 
water retained in the cheese. 

Yield of cheese. —Of the factory milk there was required on an average 10.1 
pounds to make 1 pound of cheese. 

Of the station milk, 9.76 pounds sufficed to make 1 pound of cheese. 

One hundred pounds of factory milk made on an average 9.9 pounds of green 
cheese; 100 pounds of station milk made 10.27 pounds of green cheese. 

Influence of variation of conditions of manufacture. —The comparison [of amounts of 
rennet extract ranging from 2 to 4 ounces per 1,000 pounds of milk] gave results that 
were not definite in respect to loss of constituents or yield of cheese. 

In one case hard cutting gave greater loss of fat, while in the other the soft cut¬ 
ting gave larger loss. The difference was small in either case. 

The results regarding yield were not definite, the soft cutting giving more in one 
case and less in the other than the hard cutting. 

The loss was practically the same in both processes [Cheddar and stirred curd]. 

In one case the Cheddar process gave a greater yield and in the other a smaller 
yield than the stirred-curd process. 

The use of a temperature of 106° F. caused in two comparisons a noticeably greater 
loss of fat. 

The higher temperature gave iu both cases a smaller yield than did the use of the 
ordinary temperature. 

Loss in weight of cheese during first month .—The loss of weight varied for the first 
month from 7.25 to 8.38 pounds, and averaged 7,77 pounds for each 100 pounds of 
green cheese. 
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STATION STATISTICS. 

Third and Fourth Annual Reports of Michigan Station {Michi¬ 
gan Sta. Annual, Reports for 1890 and 1891, pp. 73-365 and til-3 i:>, figs. 
55 and 34 ).— These reports, 'which are for the .fiscal years ending June 
30,1890 and 1891, are published as parts of the Twenty-Ninth and Thir¬ 
tieth Annual Reports of the State Board of Agriculture. The station 
reports include brief general accounts of its work in different depart¬ 
ments and a financial statement, together with reprints of Bulletins 
Nos. 50-83, abstracts of which maybe found in volumes xi and iti of 
the Record. 

Annual Report of Virginia Station, 1891 ( Virginia Sta. Report for 
1891, pp. 14 ).— This is for the fiscal year ending June 30,1891, and in¬ 
cludes brief general reports by the director, treasurer, horticulturist, 
entomologist and mycologist, biologist, agriculturist, chemist, and vet. 
erinarian. During the year covered by the report the station force was 
reorganized, and it is the intention of the present management to confine 
the work of the station largely to two or three lines of investigation. 
Studies on tobacco will be made with reference to its varieties and 
botanical relationships, chemical composition, culture, manuring, cur¬ 
ing, insect enemies, and diseases. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Monthly Weather Review (Weather Bureau, Monthly Weather Be- 
mew, vol xx, Fos. 2-8, Feb.-Aug., 1892, pp. 33-234, charts 36).— 
Besides the usual reports in this publication, the February number 
contains articles on the mean height and velocities of the different 
cloud forms, by H. H. Clayton, and on the wind direction at different 
altitudes around West India cyclones, by H. B. Boyer 5 the March 
number, an article on the average hourly precipitation at Washington, 
I). C., and New York; the April number, a report on the average 
hourly precipitation at selected stations; the May number, an article on 
the thunderstorms of May 3,1892, in New York State, by E. T. Turner; 
and the August number, an article on the warm waves of July and 
August, 1892, by E. B. Garriott. 

Report of the statistician (Division of Statistics, Report Fo. 99, n . 
ser., Sept and Oct, 1892, pp. 331-376 ).—This includes the following 
articles: Farm prices in two centuries, report of ramie machine trials 
in New Orleans, Indian wheat crop of 1892, notes on domestic and for¬ 
eign trade and industry, European crop report for September, and 
freight rates of transportation companies. 

Farn\ prices in two centimes (pp. 332-346).—Extracts from an account 
kept by father and son in Connecticut and Pennsylvania from 1770 to 
1842, inclusive. 

An examination of t-liese prices suggests the great advance in the rate of wages of 
labor and the still greater reduction in the cost of manufactures of all kiuds. v * * 

The price of farm products was usually low, hut fluctuated greatly according to 
local scarcity, which could not ho mitigated by distribution from regions of plenty. 
If there were big crops they could not be sold; if relative failures, there was almost 
nothing to sell. Every locality, in its industries and products, existed for and by 
itself, having no relations with other communities; therefore the individual farm 
surplus was small, the inducement to produce wanting, and the ability to purchase 
other than farm supplies extremely limited. The industrious family had abundance 
of everything it could grow, such clothing as the loom of the household could pro¬ 
duce, and such furniture as could he made on the place or in the neighborhood, and 
little else. And yet the man of industry and enterprise always laid aside some sav¬ 
ings of the year, and grew relatively rich with what in the present day, with new 
wants and enlarged aspirations, would not suffice to make a moderate competency. 

Ramie machine trials at New Orleans (pp. 347-354).—An account 
of tests of three machines, conducted under direction of this Depart¬ 
ment, September 30, 1892. 

Three, machines were entered, for trial as follows: The Kauffman machine hy the 
Kauffman Fiber Company, of New Orleans, Louisiana; the Felix Fremerey Decortica- 
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tor, by the Felix Freinerey Decorticafor Company, of Galveston, Texas; tlio Fiber 
Delignating Machine (known as the J. J. Green machine) of the United States Fiber 
Company, of Versailles, Kentucky. 

[The ramie used in these trials was grown at La Fayette, Louisiana. The jute 
was grown at the Sugar Experiment Station at Audubon Park, Now Orleans.] 

The following tabular statement of tbe results of tlie trials, with explanatory 
notes, is presented: 

Green stripped ramie. 


No. of test. 

Machine. 

Stalks. 

Time of 
test. 

Wet, 

ribbons. 

No, of 
linm. 

Kirst. 


Pounds. 

382 

Tin. min. 
42 a 

Pounds. 

m 

3 


J, J. Green... 

225 

, 1 35c 

57 p/ 

5 




Jute leaves . 

Third... 


100 

31<t 

327 

4 


Kauffman. 

100 

20 

5 






a Thiscovers the time between starting the machine and the moment, whom it lxvame clogged and 
stopped. The upper waste apron gave trouble almost at the beginning ol die lest ami slopped in 
fourteen minutes, after which the w aste carried by this apron was removed by hand. The ribbon de¬ 
livery apron clogged and stopped in forty-two minutes. After forty six minutes spent in overhauling 
the machine, the operator made an effort to proceed, when it was found that, one of the eccentrics was 
heated and cat; the upi>er apron still refused to work, and the test was abandoned. 

h Wet ribbons badly tangled and broken and showing a large percentage of woody waste, The 
hurds contained a small percentage of waste fiber. 

cTn this time there were three stops, aggregating sixty-seven minutes, to clean and readjust tbe 
working parts of tbe machine, the knife failing to split the stalks; after the last stop I he lest was 
abandoned. 

<2The machine gave a smoothly delignated ribbon, with small percentage of woody waste, save iu a 
few stalks, in each instance, just before the machine became dogged. 

e There were two stops, aggregating eighteen minutes, to readjust the machine. 

/Smooth ribbons, practically tree from woody waste. 

g Bibbons well delignated, with very small percentage of woody waste. The fiber is occasional!;* 
somewhat broken. 

One point demonstrated beyond all doubt at the recent trials, is tbo perishable 
nature of green ramie, either stripped of its leaves or umtripped, and the experience 
recorded emphasizes the importance of taking the machine into the field, where 
decortication in the green state is carried on. * * v 

It is an interesting point for future experiment to determine whether ramie stalks 
can be perfectly dried in best condition for machine working in Louisiana, owing to 
the greater humidity of this section compared with other sections of the, country suita 
hie to ramie culture. 

It would seem from my observations in Louisiana that slight kiln-drying will be 
necessary, after at least ten days of sim-clrying in the field, in order that the stalks 
may be made sufficiently brittle for the machines to separate the woody matter 
readily. 

Indian wheat crop of 1892 (pp. 355-359). 

The final report of the Indian Government on the -wheat crop of 1892 was issued 0 n 
July 11, a month later than last year. It places the crop at 5,1 -12,(100 tons, or 
203,168,000 bushels of 60 pounds. This marks it as the smallest, crop harvested in 
any year since annual estimates wore inaugurated in 1884. In the final report of hist 
year the crop of 1891 was stated at 6,842,000 tons, or 255,434,667 bushels, hut the pres- 
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ent return changes the estimate for 1891 to 0,8711,000 tons, or 250,704,000 bushels. 
On the basis or this revised estimate the crop of the present year shows a falling oil* 
from that of 1801 of 52,520,000 bushels, or 21 per cent. 

The area is rein mod at 24,088,000 acres against the revised estimate of 26,570,000 
acres harvested in 1801. The normal or average area under wheat is placed at 
20,511,000 acres, showing a falling oil* of acreage- in 1802 from the average of 2,450,000 
acres. These figures indicate a yield per acre of 8,4 bushels for 1802 against 0,8 bush 
els Iasi, year, and an average, calculated from the normal area amlout-lum as given, 
of 0.5 bushels, 

‘Domestic and foreign trade and industry (pp. ;hJ0-.‘>C3),—No to 8 on 
the foreign trade, of the United Kingdom, importation of eorn into Mex¬ 
ico, tobacco-growing in Texas, and the cottage industries of Russia. 

Condition of crops {Division of Statistics, Report , Oct, 1898, pp. 
83 ).—The final report for tin* season on the condition of corn, potatoes, 
buckwheat, tobacco, and sugar cane, and the rate of yield per acre of 
wheal', oats, rye, and barley. 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


Influence of electric light on the structure of trees and herba¬ 
ceous plants, G. Bonnier ( Comp, rend., 115 (189,2), 447-450 and 475- 
478). —Experiments briefly reported in these articles were conducted 
by the author in the laboratory of physiological botany established 
by him at the Salle Centrale at Paris. The plants were grown un¬ 
der glass, with substantially constant conditions of temperature and 
moisture. The electric light was produced by an arc lamp, which in 
part of the experiments was covered with a glass globe to cut off the 
ultra-violet rays. In some cases the plants were exposed to the electric 
light day and night; in other cases, from 6 a. m. to 6 p. m. 

The young tree plants experimented with included pines, beeches, 
oaks, and birches. Under continuous electric light the shoots of these 
plants were very green and their leaves were less crowded, less firm in 
structure, and longer than those of plants grown under ordinary con¬ 
ditions. The shoots were rich in chlorophyll and assimilated intensely, 
but showed less of differentiation in their tissues than normal shoots. 
Certain striking modifications in the anatomical structure of leaves and 
stems were observed. The tissues were not only retarded in them for¬ 
mation, but had an unusual structure. Respiration, assimilation, and 
transpiration went on day and night in an invariable way. "When the 
electric light was intermitted during twelve hours out of the twenty- 
four its effects were much less striking, and the structure of the plants 
was more nearly normal. 

The experiments with herbaceous plants were continued during 
seven months. A great variety of plants was used, among which were 
tulips, cereals, potatoes, flax, and numerous wild species, including 
Ranunculus , Sieracium , Taraxacum , etc. The plants were placed at a 
distance of from 1A to 4 meters from an arc lamp. The electric light 
under glass caused active assimilation; for example, leaves of Ranun¬ 
culus bulbosus, weighing 12 grams, placed in 400 c. c. of air contain¬ 
ing 6 per cent of carbonic acid, at a distance of 2 meters from the 
lamp during one hour at a temperature of 13° C., evolved 1.05 per cent 
of oxygen, while the same leaves under similar conditions in diffused 
sunlight evolved 0.52 per cent and in direct sunlight 3.95 per cent. 

As observed in experiments at the Few York Cornell Station (Bul¬ 
letin Fo. 30, E. S. R., vol. iii, p. 232) and elsewhere, some plants lan¬ 
guished even under discontinuous electric light. This was especially 
the case when plants were exposed to the naked light. On the other 
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hand, when exposed to the continuous electric light under glass, some 
plants showed for a time an exuberant growth, with very green leaves 
and flowers of deep color. The modifications were similar to those 
which take place in plants grown in high latitudes. Under an intense 
and prolonged light most plants, after this precocious development, 
seemed to suffer from the effects of excessive assimilation, but some 
kinds adapted themselves to the extraordinary conditions. Among 
the latter were bulbous plants, grasses, arborescent species, and plants 
which grow under water. 

Observations on the structure of the leaves of the plants which 
showed the extraordinary growth above mentioned, indicated that the 
palisade tissue is larger and the thickness of the blade and the number 
and size of the woody fascicles are greater under the continuous than 
under the discontinuous electric light and under the covered than 
under the naked light. The general form of the leaves also may be 
changed. In the plants which were able to resist long exposure to the 
intense light the organs which developed late had a different structure 
from that of those developed early. Plants exposed to the naked light 
had their tissues hypertrophied or presented abnormal formations in 
some parts. As a result of the investigations of herbaceous plants 
thus far made, the following general conclusions are drawn: 

(1) Continuous electric light under glass causes in herbaceous plants 
an extraordinary growth, with intense green color, the structure of the 
organs being at first strongly differentiated; but if the exposure to the 
intense light is continued for months without interruption the new 
organs formed by the plants able to adapt themselves to the conditions 
of this light present remarkable structural modifications in their dif¬ 
ferent tissues, beingless differentiated though always rich in chlorophyll. 

(2) By reason of its ultra-violet rays, the naked electric light hinders 
the normal development of tissues, even when the lamp is more than 3 
meters distant from the plant.— A. C. T. 

Well waters, F. T. Siiutt (Canada Experimental Farms Report for 
1891, pp. 179-183). —Tabulated analyses of 29 samples of drinking water, 
accompanied by brief descriptions of the wells and their surround¬ 
ings, and general remarks on waters and water supplies.—w. h. b. * 

Soils, F. T. Shutt (Canada Experimental Farms Report for 189 fpp. 
15:2-157). —A discussion of u the amount and functions of tine more 
important elements of plant food in soils,’ 7 accompanied by tabulated 
analyses of 18 samples of surface soils and 6 samples of subsoils, repre¬ 
senting large areas, and in many cases virgin soils of Canada, and of 
3 samples of alkali «oil from Manitoba and the Northwest Territories. 
These analyses are discussed and means of improving the various soils 
are suggested.— \v. h. b. 

Investigations of the “adsorptive” capacity and the hygroseo- 
picityof soil constituents, A. Freiherrn ( Forseh, mj\ Geb. Af/ri- 
tultwrphysik) 15 (1892), pp. 163-228). —At the outset it is explained 
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that the word u adsorption ?? is adopted as a desirable substitute for 
the terms absorption and condensation, heretofore employed by agricul¬ 
tural physicists, and denotes the condensation of gases by solid bodies, 
as distinguished from the fixation of plant food from solutions on the 
one hand and from the absorption of vapor of water or hygroscopicity 
on the other. 

The article contains (1) a summary of general literature (pp. 9), (2) a 
review of special literature (pp. 15), and (3) an account of original 
investigations (pp. 41). 

The investigations of the author included tests of the influence of 
the fineness of the soil particles and of temperature on adsorption of 
ammonia and hygroscopicity, influence of temperature and relative 
humidity on hygroscopicity, influence of soil moisture on absorption of 
gases, and the time frietor in hygroscopicity. 

The substances used—quartz of different degrees of fineness, kaolin, 
humus, iron hydroxide, carbonate of lime, and soil mixtures contaning 
varying proportions of kaolin, quartz, and humus—were carefully dried 
and introduced into specially devised U-tubes provided with stop¬ 
cocks at each end. After weighing, the tubes were so arranged in a 
water oven, the temperature of which could be readily controlled, as to 
allow the various gases, etc., to be passed through them. The weigh¬ 
ings before and after the operation, corrected for temperature, pressure, 
etc., furnished the data for calculating the amount of gas or vapor 
retained by the different substances. 

The essential facts observed may be summarized as follows: 

All the soil constituents possess a considerable capacity for retaining 
gases and vapor of water, as the following table will show: 



Vapor of water 
(saturated air). 

Ammonia. 

Carbonic acid, 

Absorbed at 0° C. by— 

Grams. 

C. O. ‘ 

Gra ms. 

c. c. 

Grams. 

e.c ** 

100 grams of quart'/... 

0.159 

197 

0.107 

345 

0.023 

12 

100 grams of kaolin.,. 

2.558 

3,172 

0. 721 

947 

0. 329 

106 

100 grams of humus... 

15. 904 

19,722 

18.452 

24,228 

2. 501 

1,201 

100 grams of Ee 2 <HO) s . 

15.512 

19,236 

4.004 

5,275 

0, 975 

3,526 

100 grains of C a CO-*. 

0.224 

278 

0. 256 

320 

0. 028 

U 


* Reduced to 0° C. and 760 millimeters pressure. 


The action of a soil mixture is determined by that of its individual 
constituents. 

For the same substance adsorption increases with the fineness of its 
particles. 

Between 0° and 30° C. adsorption decreases with the rise of tem¬ 
perature. 

In the absorption of moisture from saturated air the absolute water 
content increases with the temperature. In this case the increasing 
moisture content nearly neutralizes the effect of temperature. If, how¬ 
ever, the absolute water content of the air remains constant while the 
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temperature rises, a like influence of temperature is shown as in case 
of adsorption of gases. 

Temperature remaining constant, hygroscopicity increases with the 
relative humidity. 

If the soil is more than liygroscopically moist, absorption of gases 
by soil water takes the place of true adsorption. 

Raising the temperature accelerates the process of condensation.— 
W. H. B. 

Liming of stiff clay soils, A. F. Holleman ( Landw . Vers . tftat., 11 
(1892), pp. 37-41 ).—It is a well-known fact that liming greatly improves 
the physical condition of stiff, impervious clay soils. This result 
appears to be due to the power of lime solutions to flocculate and 
precipitate suspended matter. When the soil water contains a suffi¬ 
cient amount of lime the clay particles which would otherwise close the 
interstices of the soil are flocculated and thus prevented from hindering 
circulation. It follows, therefore, that the stiffness of a soil bears a 
certain relation to its lime content. 

As a contribution to the study of this question 21 samples of soil 
were tested for water-soluble and carbonic-acid-soluble lime, and after¬ 
wards treated with gas lime to observe the effect on their physical con¬ 
dition. In the sixteen cases in which the addition of lime resulted in 
improvement the soils showed 0.15 per cent or less of lime soluble in 
carbonic acid. Those soils in which the proportion exceeded 0.5 per 
cent were not benefited by liming. Such soils appear from the tests 
made to be deficient in humus, and it is probable that applications of 
organic manures would prove beneficial to them.—w. H. b. 

The use of sulphate of iron in agriculture, H. Boiret and G. 
Paturel (Ann. Agron ., 18 (1892), pp. 417-140 ).—The history of ex¬ 
periments with sulphate of iron as a fertilizer is reviewed.* These 
investigations have shown that all plants contain iron and that they 
will not grow in a medium absolutely free from it, and that although 
soils generally contain an almost inexhaustible supply of this element, 
it has sometimes been found that additions of ferrous vsalts, particularly 
the sulphate, will produce an increase in yield. For the purpose of 
studying this question three series of experiments were carried out at 
the Grrignon Station, as follows: (1) Water cultures, to determine what 
strength of sulphate of iron is poisonous to plants; (2) cultures in arti¬ 
ficial soils, to study the action of sulphate of iron in the presence of a 
given quantity of carbonate of lime; and (3) experiments on natural 
soil, to compare yields under natural conditions. 

From observations on growth and the chemical analysis of the prod¬ 
uct in each case, the following conclusions are drawn: Sulphate of 
iron is poisonous either in itself or on account of the acid which it sets 
free in passing to the state of basic ferric sulphate. It is used to ad¬ 
vantage, therefore, only for producing certain secondary reactions. In 

* Especially those of A. B. Griffiths, Ckern. News, 1884->8& 
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a calcareous soil sulphate of iron transforms rapidly, giving sulphate 
of lime and oxide of iron. Almost any quantity of sulphate of iron 
may he applied without hindering growth to any considerable extent, 
provided sufficient lime is present and planting is not done until sev¬ 
eral months after the amendment is incorporated in the soil. Sulphate 
of iron, like plaster, acts principally in promoting the diffusion of pot¬ 
ash. In soils poor in assimilable potash it may replace plaster for 
legumes and certain other plants of like requirements, such as potatoes, 
beets, and grapes. Aside from these special cases, however, it is not 
believed that in practice anything is to be gained by adding this sub¬ 
stance to formulas for manures.—w. h. b. 

Analyses of fertilizing materials, F. T. Shutt (Canada Experi¬ 
mental Earms Report for 1891, pp. 138-164). —Analyses of muck (19 
samples); lake, river, salt, and mussel mud (7 samples), aud peat, eel 
grass, spent tan bark, and ammoniacal gas liquor (each 1 sample), 
with brief discussions of their value and use as manure.—w. H. b. 

Experiments with field crops at Canadian stations, W. Saun¬ 
ders and T. A. Sharpe ( Canada Experimental Earms Report for 1891 , 
pp. 5-62 and 235-340). —An account is given of the distribution of seeds 
of oats, barley, wheat, peas, spring rye, potatoes, and corn, with 
reports on the results obtained in various localities. Tabulated and 
descriptive notes are also given on tests at the Central Experimental 
Farm of 48 varieties of oats, 26 of two-rowed and 19 of six-rowed bar¬ 
ley, 38 of spring wheat, 10 of peas, 15 of mangel-wurzels, 10 of sugar 
beets, 15 of carrots, and 111 of potatoes. There are also similar ac¬ 
counts of tests of varieties of these crops at the other experimental 
farms in the Dominion. The yields of two-rowed barley in Canada and 
a report of English brewers on samples sent them indicated that with 
care in the selection of seed and thorough cultivation a satisfactory 
trade iu this kind of barley may be established. The results of exper¬ 
iments with spring wheat, oats, and barley favor early seeding. Tests 
of the vitality of 2,757 samples of seeds of cereals, grasses, and vege¬ 
tables gave an average percentage of 85.9 of good seeds. Among seeds 
giving relatively low percentages were those of grasses, beets, and 
onions. Experiments in growing and storing corn for silage are briefly 
described.— A. c. t. 

Experiments in horticulture at Canadian stations, J. Craig and 
T. A. Sharpe (Canada Experimental Earms Report for 1891 , pp. 
116-148 and 269-340). —In the report of the horticulturist of the Cen¬ 
tral Experimental Farm the effects of the cold of the winter of 1S90- ? 91 
on a number of varieties of apples are described. Brief notes are given 
on 28 varieties of Bussian apples. There are also tabulated and de¬ 
scriptive notes on 51 varieties of black, 35 of red, and 32 of white 
grapes, and accounts of tests of varieties of raspberries, blackberries, 
currants, gooseberries, beets, cauliflowers, celery, peas, peppers, and 
tomatoes. Experiments with fungicides for apple scab and grape and 
gooseberry mildew are reported. Accounts are also given of ex per- 



FOREIGN INVESTIGATIONS. 437 

iments with varieties of fruits and vegetables at experimental farms 
in different parts of tlie Dominion.— A. 0. T. 

Report of entomologist and botanist of Canadian stations, 
J. Fletcher (Canada Experimental Farms Report for 1891,2)].). 100- 
220, jigs. 15). —Notes on the eye-spotted bud moth (Tmetocera occllana ), 
cigar ease bearer of the apple ( Goleophora n. sp.), pear leaf blister mite* 
(Phytoptus pyri ), clover root borer (Hylesinm trifolii ), oat weevil (Mae- 
rops poreellus), red turnip weevil (j Entomoscelis adonidis ), and pea weevil 
(Bntchus pisi). Analyses of apples sprayed twice during June with 
Paris green did not show any trace of the arsenic on the fruit. The 
oat weevil is reported as showing a decided preference for the wild 
grass Panicum crus-galli. Experiments in the germination of peas in¬ 
fested with weevils agree with those reported in Bulletin No. 19 of the 
Kansas Station (E. S. R., vol. m, p. 18) in showing that such peas 
should not be used for seed. The fallacy of the opinion that peas 
infested with weevils will float in water is pointed out. Brief accounts 
are given of tests of a number of species of grasses and descriptions of 
several common weeds.— a. c. t. 

Fodders, F. T. Shutt (Canada Experimental Farms Export for ISO l, 
pp. 165-178 ).—Analyses are given of a number of varieties of carrots, 
turnips, sugar beets, and mangel-wurzels; determinations of the dry 
matter in several varieties of fodder corn at different stages of growth ; 
examinations of 64 varieties of sugar beets; tests of sorgliuni; remarks 
on tlie Babcock milk test; and analyses of several brands of condensed 
milk. It is recommended to harvest corn for fodder when the kernels 
begin to glaze. u The stalks at this time are beginning to turn yellow 
near the ground. If allowed to remain standing after thus period the 
digestibility of the fodder may be impaired. If intended for the silo 
and the weather permits, it should be left to wilt for two or three days 
after cutting. Sweeter silage results, as a rule, by this method than 
by at once drawing in and filling the silo. 7 ’— e. w. a. 

Digestibility of food under varying conditions, IT. Weiske 
( Landic . Jahrb, 7 21, pp. 700-807). —The experiments here reported were 
made with a view to determining the effect, if any, which the practice 
of adding lime to feeding stuffs, as silage and distillery slop, to correct 
their acidity, has upon the thoroughness of digestion—whether the 
calcium salts of organic acid thus formed and the excess of lime added 
diminish the digestibility of the food by partially neutralizing the acids 
of the stomach. 

Two separate trials were made with rabbits, four animals being used 
in each case. Each animal was kept by itself in a box lined with tin, 
and having a bottom of wire gauze, below which was a funnel for col¬ 
lecting the urine. Tn the first trial the rabbits all received meadow hay 
and a little beet diffusion residue, and in the second trial dried oats; and 
in each trial two rabbits received in addition 2.5 grains of chalk each 
per day. Each trial lasted twenty days, the feces and urine being col¬ 
lected the last ten days. In the feces determinations were made of 
9465—No. 5 -- '- . 4 
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the total nitrogen, and that soluble in warm water and in pepsin solu. 
tion. It was found in the experiment with hay that, as between the 
lot with and without lime, there was no material difference between the 
amount of nitrogenous material dissolved from the feces by warm water, 
butpepsin solution dissolved more by 6,57 and 8,72 per cent, respectively, 
from the feces of the lot receiving lime; that is, the indications were 
that the continued feeding of lime with a hay diet resulted in the pro¬ 
tein of the food being less thoroughly assimilated by animals, since 
a considerable excess of pepsin-soluble proteids passed on into the 
feces. In the trial with oats, however, there was no material difference 
between the amounts of nitrogenous material dissolved from the feces 
of the two lots by either warm water or pepsin solution, which conhl 
be attributed to the effect of the carbonate of lime. The percentages 
of food ingredients digested by the two lots averaged as follows: 


Digestibility of oats by rabbits and by sbeep* 



By rabbits. 

By sheep, 
Wolffs 
averages.* 

With 
carbonate 
of linie. 

Without 
carbonate 
of lime. 

Difference. 

Dry matter...... 

Per cent . 
68.24 
70.00 
53.27 
65 40 | 
94.04 
12.66 
76.96 

Per cent 
63.33 
64. 34 
29. 20 
66.75 
93.59 
19.61 
67.85 

Per cent 
+ 4.91 
+ 5.66 
4-24.07 

- 3,35 
4- 0.45 

- 6.95 
4- 0.11 

Per cent 

Organic matter ............ 

68 

Crude ash ........ 

Crude protein. 

77 

82 

Crude fat. 

Crude eeThilnse._. 

Nitrogen-free extract. 

73 


* Landvr. Fiitterungslelire, p. 239. 


According to the above averages, the lot receiving carbonate of lime 
digested the protein and cellulose less completely and the other ingre¬ 
dients more completely than the lot receiving no carbonate, although the 
differences in some cases are only small. 

The disagreement between the apparent effects of calcium carbonate 
in the hay and in the oats ration, the author suggests, may be due to the 
difference in character of these feeding stuffs. While hay is a wholly 
normal food for Herbivora and gives an alkaline ash, oats are not 
adapted to exclusive feeding of rabbits, as has been shown by the 
author on previous occasions, # and gives an ash with a strongly acid 
reaction on account of the amount of acid phosphates it contains. He 
suggests that a further addition of bases to an exclusive hay diet might 
be expected to prove disadvantageous to the action of the juices of the 
stomach in digesting the nitrogenous constituents of the food, while this 
would not he expected in case of the oat diet.f It has been shown that 
an alkaline reaction is favorable to the digestion of starch, and since 
the nitrogen-free extract of oats consists largely of starch, the addition 
of calcium carbonate might be expected to neutralize the acid ash 

* Land. Vers. Stat., 39, p. 241; 40, p. 81. 

t The favorable effect of calcium carbonate fed to rabbits on an exclusive oat diet 
has been shown by the author in previous experiments. 
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ingredients and so favor the di gestibility of this class of ingredients. The 
figures above indicate that this was the case, for the percentages of the 
nitrogen-free extract digested by the rabbits with and without calcium 
carbonate were 76.9G and 67.85, respectively. The digestibility of the 
crude fiber, i. e ., its fermentation, seems to have suffered from the addi¬ 
tion of calcium carbonate, as the amounts digested by the rabbits with 
and without calcium carbonate were 19.61 and 12.66 per cent, respec¬ 
tively. If the digestible nitrogen in the feces, i. e. 7 that soluble in 
pepsin solution, be deducted from the toted nitrogen of the feces, the 
coefficients of digestibility for the protein (hTx 6.25) will be as follows: 


Carbonate of lime. 

No carbonate of lime.... 


Per cent. 


j Rabbit 1. 83.17 

l Rabbit 2. 85.60 

{Rabbits. 81.73 

\ Rabbit 4. 84.97 


These figures are about 18 per cent higher than those given in the 
table above, where no account was taken of the pepsin-soluble nitro¬ 
gen. This pepsin-soluble product is not regarded as all metabolic 
nitrogen, as it contained digestible albuminoids besides. Artificial 
digestion of the same oats showed 88.43 per cent of the protein to be 
soluble in pepsin solution (Stutzer’s method). The author doubts the 
accuracy of these coefficients for protein. While the amount of pro- 
teids dissolved from the feces by pepsin falls within the commonly 
accepted limit for metabolic nitrogen (0.3 to 0.5 gram of nitrogen per 
100 grams of digested organic matter), it is not all regarded as meta¬ 
bolic nitrogen, since it is believed that the pepsin-soluble product con¬ 
tained digestible albuminoids, as was the case with that from the hay- 
fed rabbits. Furthermore, he does not recognize a constant relation 
between digested organic matter and metabolic nitrogen for all kinds 
of animals and all feeding stuffs or rations, and refers to recent work 
by E. von Wolff # as supporting this view. 

The experiments with an exclusive oat diet were extended to sheep, 
one grown sheep which had previously been fed on bay receiving 1,000 
grams of oats per day from February 20 to March 2, and the excreta 
being collected and analyzed the last four days. The coefficients of 
digestibility found in this trial, and for comparison those found in the 
trials with rabbits and those given'by Wolff for sheep and horses, are 
given as follows: 


Coefficient of digestibility for oats found under different conditions. 


Kind of ani¬ 
mal. 

Num¬ 
ber of 
experi¬ 
ments. 

Rations. 

Organic 

matter. 

Crude 

protein 

Crude 

flit. 

Crude 

cellu¬ 

lose. 

Nitro- 
gen. 
tree ex¬ 
tract. 

Sheep. 

1 

Oats rtxelnsively ._. 

Per ct. 
71. 93 

64. 34 

Perct. 
64, r>o 
06.75 

Per ct. 

\ 58.03 
[ 93.59 

1 71.38 

Per ct. 
17.22 
39.03 

Per ct 
81.75 
07,85 
73. 5? 

[Rabbits. 

2 

.do.. 

Homes. 

8 

Oats and coarse fodder.. 

.<>7. 97 

85.83 

2T. 04 

Sheep. 

13 


71.28 
79.40 

79.92 
87.05 

; 82.98* 

[ 82.24 

29.88 
[ 53.88 

75, m 
82.10 

Sheep. 

Sheep. j 

2 

300 grams outs and 900 grams bay.. 

2 

GOO grams oats and 900 grains bay.. 

70,48 

85.96 

1 83.28 

48.89 

79,84 


* Landw. Jnhrb., 19, p. 797. 




















440 


EXPERIMENT STATION RECORD. 


After calling attention to the points of difference the author concludes 
that there can hardly be a doubt that the solid excreta may contain, 
besides nitrogenous metabolic products, a variable quantity of undi¬ 
gested albuminoids soluble in artificial-digestion solutions, the amount 
of these latter varying with the manner of feeding, kind of animals, and 
even with the individual. Artificial digestion tests, he says, always give 
the maximum percentage of digestibility of the protein and have there¬ 
fore only a limited value. They can be expected to coincide with the 
results obtained on animals only when the method of feeding is rational 
and the condition of the animals wholly normal. Where these condi¬ 
tions do not prevail artificial digestion gives too high results. While 
recognizing the value of artificial digestion trials for certain purposes, 
he believes that- they can never fully replace feeding experiments with 
animals.— E, w. A. 

Feeding steers, J. W. Bobertson (Canada Experimental Farms 
Report for 1891, pp. 67-70). —Six 2-year-old Shorthorn steers, averaging 
about 1,135 pounds each in live weight, were divided into three nearly 
equal lots and fed from December 29 to May IS, to compare different 
coarse fodders. All received the same grain ration, but lot 1 received 
hay and turnips ad libitum. The hay was valued at $8, the turnips at 
$1, and the silage at $1.40 per ton. Lot 1 (hay and turnips) gained 
307 pounds, at a cost of 19.23 cents per day for food; lot 2 ( silage) 
gained 433 pounds, at a cost of 11.9 cents per day; and lot 3 (hay, tur¬ 
nips, and silage) gained 310 pounds, at a cost of 15.58 cents per day. 
The results, both as far as total gain and cost of food were concerned^ 
were in favor of the silage. One steer of lot 3 did not thrive a part of 
the time; the other steer made a gain about equal to that of lot 1. 
u During the last month of the testing period steers Nos. 3 and 4, on 
corn silage and meal, gained in weight much faster than the others, and 
when the experiment was finished they were in more attractive condi¬ 
tion for handling and selling.”— e. w. a. 

Feeding maugel-wurzels vs. sugar beets for a short period, J. 
W. Robertson (Canada Experimental Farms Report for 1891, pp. 79 , 
80 ).—An experiment with t wenty-three milch cows, lasting about three 
weeks, indicated no appreciable difference in the quality of the milk due 
to the substitution of sugar beets for mangel-wurzels. The butter 
made on the sugar beet ration was judged to be of firmer body and finer 
flavor than that made on the mangel-wurzel ration.— e. w. a. 

Feeding milch cows, J. W. Robertson (Canada Experimental 
Farms Report for 1891 , pp. 72-79). —An experiment was made to deter¬ 
mine the effects of substituting corn silage for hay and roots, and vice 
versa. Eighteen cows were divided into six lots and fed for three 
periods of four weeks each. The lots all received the same grain ration, 
but the coarse food was changed in the different periods and for the 
several lots in accordance with the purpose of the trial. The analyses 
of the milk are not given, so the conclusions reached apply only to the 
yield of milk. 
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The teaching of tlie experiments points to tlie economy of— 

(1) Providing for milch cows a ration of succulent quality. 

(2) Feeding as large a quantity of the feed as the animals will eat up clean. 

(3) Making the ration of such a gross and bulky composition that not more than 
from 6 to 8 pounds of meal—the concentrated and expensive part of the feed—will be 
consumed by the ordinary cow per day. 

Corn silage of such a quality as came from our silos was not in itself a complete or 
vsuitahle teed for milch cows. During the period when it was fed alone the hair 
of the cows seemed dry, there was an absence of thrifty appearance, and the yield of 
milk fell off in the first period of four weeks by 22.6 per cent. There was an average 
gain of 6.5 per cent in the yield of milk during the first period of four weeks from 
the cows in each of the other five lots. E. W. A. 

Experiments in fattening pigs, J. W. Robertson (Canada Experi¬ 
mental Farms Report for 1891, pp. 83-87). 

Steamed vs. raw food. —To compare the gain in weight of pigs on 
steamed food fed hot and tlie same food imsteamed fed cold, two lots of 
four pigs each were fed from December 0 toMaylS. At the beginning of 
the trial the pigs averaged about 75 pounds each in weight. The food 
consisted of a mixture of ground peas, barley, and rye, and the pigs all 
had access to salt and ashes. During the whole trial the lot fed on 
steamed food gained 702.5 pounds and the lot on raw food 564 pounds; 
but the first lot ate the most, so that the amount of food consumed per 
pound of gain is about equal in the two eases—4.16 pounds and 4.25 
pounds, respectively. 

Sugar beets and pea silage for pigs. —Two lots of eight pigs, averag¬ 
ing about 60 pounds in weight, received a mixture of ground peas, 
barley, and rye, with sugar beets and pea silage, respectively, from 
December 29 to May 18. To half of each lot the grain was fed steamed 
and to the other half raw. Tlie pea silage was made from peas har¬ 
vested when the pods were full hut the peas still soft. The vines were 
green and succulent. The silage kept well, but the pigs refused to eat 
much of it. The results show no striking differences between the gains 
on the pea silage and on the sugar beet rations, or between the amounts 
of cooked and raw food consumed per pound of gain. 

u On the average there is a gradual increase in the quantity of food 
consumed for every pound of gain in live weight of swine after the 
second month of their feeding period and after the average live weight 
exceeds 100 pounds. It is economical to market swine for slaughtering 
when they weigh from 180 to 200 pounds alive.”—E. w. A.* 

Report of poultry manager, A. G. Gilbert (Canada Experimental 
Farms Report for 1891, pp. 221-234 ).—This report contains an account of 
the treatment of the poultry on trial, the number of eggs laid by dif¬ 
ferent breeds, incubation trial, treatment of chickens, preservation of 
eggs, weight of eggs, etc. Feeding trials at the farm have led to the 
following conclusions: 

(1) No liens should be kept over two years, because after that age they molt so 
late that the prospective profit is eaten up before they begin to lay. 
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(2) No soffc-shellml eggs wore laid by the pullets, showing that they are not as 
likely to do so as the old stork, and that the daily mixing of coarse sand, tine gravel, 
and sifted ouster shells in small quantities has a. preventive tendency. 

(3) No eggs nor leathers having been eaten to date of writing, the regular supply 
of ground meat, mixed in soft feed, is to be recommended. 

(4) A small quantity of salt was mixed daily in the hot morning ration, but as it 
created looseness among the Brahmas, Cochins, and several Plymouth Rock hens, its 
use was given up. 

(5) The feeding of vegetables, viz, carrots, mangel-wurzels, turnips, etc., in gen¬ 
erous quantity, had the effect of keeping the hens in excellent condition, and is neces¬ 
sary for the production of eggs. 

(0) Scattering the gram food among the straw and chaff always on the floors of 
pens kept the fowls (particularly the young ones) active. This grain food should 
not be fed in too great quantities. E. W. A. 

Investigations on the variation in composition of milk from 
fractional mil kings, H. Kaitll (Ber. landw . Inst, Haile , Heft 8 , pp. 
1 - 20 ).—Although it has been shown repeatedly that tlie milk drawn,lirst 
in milking* is very poor in fat as compared with that drawn last, the 
author claims that no satisfactory explanation of the cause of this has 
ever been made. Various theories have been suggested, prominent 
among which are those of Fleischmann, Hofmann, Sckmidt-Muhlheim, 
and Mendes de Leon. 

Briefly considered, the Fleischmann theory assumes a mechanical 
adhesion of the larger fat globules to the walls of the milk ducts, which 
during* milking are washed down into tlie milk cistern by the newly 
secreted milk. This theory supposes a continual secretion of new milk 
during milking, which Hofmann aud Schinidt-Muhlheim are both in¬ 
clined to regard with doubt, although they both agree with Fleisch¬ 
mann in attributing the cause of the increased richness of the last milk 
to some peculiarity in the behavior of the fat globules rather than to an 
increased activity of the mammary glands. Schmidt-Miihllieim sug¬ 
gests that a thorough washing out of the fat globules from the fine 
milk duets is impossible during milking, but after milking these fatty 
residues from the last milking swim down into the milk cistern with 
the newly secreted milk, there to undergo a sort of creaming process, 
as a result of which the milk first drawn out is very poor in fat. 
The theory suggested by Mendes de Leon, on the contrary, assumes 
that during and at the close of milking the secretion of fat globules 
is relatively more extensive than at first. His theory rests upon the 
basis that the milk fat instead of being formed in the mammary 
glands by fatty degeneration, is largely derived from the fat in 
the food 5 that the blood, and probably the white corpuscles, are the 
medium through which this transmission of fat takes place; and that 
the act of milking stimulates the veins leading to the glands to activ¬ 
ity, resulting in an increased accumulation of white corpuscles in the 
glands and thus of fat, without affecting the composition of the milk 
serum. He admits, however, that a mechanical adhesion of the fat to 
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the fine milk duets may be an additional cause for the richness of the 
last milk. 

After a hasty review of the literature of the subject, the author 
reports the results of an experiment by himself, in which the milk of 
one gland of a Holland cow was milked in three fractions at each milk¬ 
ing, the first fraction consisting of the first 100 to 150 c. c. drawn, the 
third of an equal quantity drawn last, and the second or middle of all 
the remaining milk. The cow was milked at 5 a.m., and then through the 
day at intervals of six, four, and two hours, each time in the manner 
described above. Besides these, milk was drawn at short intervals— 
fifty, sixty-five, and thirty-five minutes—to ascertain the composition of 
the freshly secreted milk. The samples were analyzed with the follow¬ 
ing results: 

Composition of milk from fractional milkings. 


Tune since last milking, and fractions. 

Total 

solids. 

Fat. 

Total 

albumi¬ 

noids. 

Sugar. 

Asb. 


Per cent. 

Per cent. 

Per cent . 

Per cent 

Per cent. 

Twelve hours: 






First fraction. 

9. 78 

0.79 

3.11 

5.15 

0.73 

Second fraction. 

11. 28 

2.68 

2.94 

4. 94 

0.72 

Third fraction. 

17. 13 

9. 01 

2.75 

4.72 

0.67 

Fifty minutes. 

10.14 

7.91 

2.71 

4.86 

| 0.67 

Sixty-five minutes: 

First fraction. 

11.63 

2.53 

3.21 

5.11 

0.78 

Second fraction. 

n 76 

3. 08 

3.01 

4.89 

0.78 

Third fraction. 

13.56 

5. 07 

2.94 

4.83 

0.72 

Thirty-five minutes. 

Two hours: 

12.51 

4.23 

2.78 

4.76 

0.74 






First fraction. 

11 21 

1.98 

3,19 

5.26 

0.78 

Second fraction. 

11.55 

2.52 

3 07 

5.19 

0.77 

Third fraction. 

13. 61 

5. 27 

2.74 

4.81 

0.79 

Fifty minutes. 

12.59 

4. 04 

2.84 

4.92 

0.79 

Four hours: 






First fraction. 

10.14 

1.73 

2.77 

4.84 

0.78 

Second fraction. 

12.27 

8. 57 

3.05 

4.89 

0.76 

Third fraction. 

14.29 

6.02 

2.78 

4.73 

0.70 

Six hours: 






First fra ci ion. 

fl. 11 

0.55 

2.70 

5.09 

0.77 

Second fraction. 

10 99 

2. 52 

2.74 

4.99 

0.74 

Third fraction. 

14.14 

5.13 

3.28' 

4.95 

0 .78 


* as doubtful. 


From the figures in the above table a calculation was made of the 
relative amounts of the several milk ingredients in 100 grams of fat- 
free milk. The indications which these figures furnished were that the 
severalfractious of any single milking had all been secreted under like 
secretive conditions, and further that frequent milking had caused no 
change in the relative proportion of the separate milk constituents; 
in other words, the fat alone had been affected. These results were 
verified in a second experiment. • 

Regarding the effect of the act of milking in exciting the glands to 
secretion, the indications from the first experiment were that within cer¬ 
tain limits (about an hour) frequent milking favored the secretion, as 
the amount of milk secreted per minute was 5.29 grams with an inter¬ 
val of twelve hours, and 6.83 grams with an interval of six hours, and 
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continued to increase until it readied 10.15 grams, when the interval was 
only sixty-live minutes. But a more potent factor than time is believed 
to be the quantity of milk in the udder, for this last seemed to regulate 
the activity of the glands; and it is suggested that the increased yield 
by frequent milking may be due rather to the relative emptiness or full¬ 
ness of the udder than to any stimulating effect of milking. 

Further experiments were then made to study more closely the effect 
which the quantity of milk in the udder might have upon the activity 
of the mammary glands. A Holland cow was milked as dry as possi¬ 
ble after a night’s intermission of twelve^ hours. During an hour and 
a half immediately following this milking the left gland was emptied 
tour times at intervals of fourteen to eighteen minutes between milk¬ 
ings, while the right gland was not emptied until the expiration of the 
hour and a half. The total milk yield of the left gland in the four milk¬ 
ings was 1.03 pounds, and of the right gland at the single milking 1.83 
pounds. Repetition gave the same result. Too frequent milking was 
disadvantageous to the milk secretion. The amounts of milk secreted 
by the two glands, when both were milked in the same manner, were 
found to be practically alike. This result, i. the disadvantage of too 
frequent emptying of the glands, is contrary to the theory that the for¬ 
mation of milk takes place under the stimulus of the act of milking. 

Just how the relative amount of milk in the udder affects the process 
of milk secretion the author admits that his experiments do not make 
clear. The principal results of his experiments are summarized as 
follows: 

(1) The secretion of any single ingredient, as fat, is not affected by 
the act of milking, and a “ milking stimulus,” in the sense in which 
Mendes de Leon uses the term, does not exist. 

(2) No considerable formation of milk takes place during milking. 

(3) Too frequent milking and allowing the milk to remain in the 
glands too long both tend to diminish the secretive activity of the 
glands. 

(4) Frequent milking, within certain limits, may result fn an in¬ 
creased production of milk, not through the act of milking itself, hut 
through the emptying of the glands. 

The process of milking in itself is without effect on milk production, 
but within certain limits frequent emptying* of the glands favors in¬ 
creased milk production. —E. w. A. 

Experimental dairy work, J.W. Robertson (Canada Experimental 
Farms Report for 189 fpp. 88-104).—Deep setting of mill: at different tem¬ 
peratures (p. 89}.-—During six days mixed herd milk was set at 78°, 88°, 
and 98° F., in deep cans submerged in ice water at 49° in each case, and 
skimmed after twelve hours. The average percentage of the fat in the 
skim milk was 0.71 when set at 78°, 0.64 at 88°, and 0.62 at 98°. The 
-percentages of the total fat in the milk lost in the skim milk were 17*6, 
15*63, and 15.4, respectively. 
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Immediate vs. delayed setting of milk (pp. 89, 90).—From July 27 to 
August 2 mixed herd milk from each milking was divided into two 
parts, one part being set at once and the other left in the pail in the 
dairy room for an hour before setting. All the settings were in deep 
cans submerged in ice water and the skimming was done after twenty- 
one or twenfcy-two hours. The total loss of fat was 11.48 per cent 
greater with delayed setting than with immediate setting. 

Duration of setting (pp. 90, 91).—From August 12 to 18 comparative 
trials were made of setting mixed herd milk in deep cans in ice water 
for eleven and for twenty-two hours. The average percentages of fat in 
the skim milk for the mornings’ and evenings’ milk were as follows: Set¬ 
ting eleven hours 0.98 and 0.97, setting twenty-two hours 0.55 and 0.65, 
respectively. The total loss of fat with the skim milk by setting eleven 
hours was 9.9 per cent greater from the mornings’ milk and 6.22 per cent 
from the evenings’ milk than by setting for twenty-two hours. 

Effect, of adding water to milk in dee]) setting (p. 91).—For six days, 
September 24 to October 1, the mixed herd milk from each milking was 
divided into three equal parts, one part diluted one fourth with water at 
160° F., another part diluted one fourth with water at 60°, and the third 
part set without dilution. The samples were all set in cans submerged 
in ice water. The average results showed practically no difference in 
the loss of butter fat by the three methods of treatment. 

Creaming milk from coics in different stages of lactation by deep setting 
(pp. 91-94).—Four experiments were made in November in creaming 
the milk of cows which had been giving milk eight to eleven months, 
five to seven months, and one to three months. The groups of cows in 
different stages of lactation included Shorthorns, Jerseys, Holsteins, 
Devons, Ayrshire^, and a Polled Angus, and the number of cows of 
each breed was not the same for all the groups. The milk was set for 
twenty-two hours in deep cans, in water ranging in temperature from 
38° to 47° F. In one experiment the milk was heated to 98° F. before 
setting and in another the setting was delayed for half an hour. The 
average loss of fat in the skim milk was as follows: 


Losses of fat in creaming milk. 


No. of 
experi¬ 
ment. 

Treatment of milk. 

Group I, 
cows 8 to 
11 months 
in milk. 

Group II, 

(SOWS f> to 

7 months 
in milk. 

Group III, 
cows 1 to 

3 months 
in milk. 

1 

Milk set, in ■water at 47° F. 

l*et‘ cent. 
27. H4 

Per cent 
35.00 

Per cent. 
22. 42 

2 

Milk set in ice water.. 

28.58 

21.61 

13. 87 

3 

Milk reheated to 98° and Ret in ice water. 

34.29 

24.40 

12.04 

. 4 

Milk of groups I and II diluted 10 per cent with water, 
and of group III delayed half an hour, then reheated 
to 98° t . 

34.25 

28.38 

15.41 


Average of four experiments. 

31.11 

J 27.35 

15.93 


The average results of these four experiments show that the total 
loss of fat in the skim milk amounted to 31.11 per cent with cows from 
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eight to eleven months in milk, 27.35 per cent with cows five to seven 
months in milk, and 15.93 per cent with cows from one to three months 
in milk. 

Deep setting vs. shallow pan setting (pp. 94-96).—During the month of 
December a number of trials were made in which the milk of cows 
which had been giving milk from five to twelve months was set in deep 
cans in water at 45°, and in shallow pans to a depth of 2J inches. In 
these trials the loss of fat was 40.27 per cent, greater with deep setting at 
45 ° than witli setting in shallow pans. The use of ice in deep setting 
is believed to be necessary to obtain efficient creaming. 

Setting in different-steed cans (p. 96).—This is a comparison between 
setting milk in a milk can 15 inches in diameter and in the ordinary 
shotgun can 84 inches in diameter. In each case the milk stood about 
19 inches deep in the cans and was set in ice water for twenty-two 
hours. The percentages of fat in the skim milk were 0.71 and 0.73 re¬ 
spectively (morning and evening) with the large can, and 0.45 and 0.47 
respectively with the shotgun can, making the total loss of fat smaller 
with the shotgun can. 

Churning cream from eotvs in different stages of lactation (pp. 96-100).— 
Three series of experiments were made to compare the results of churn¬ 
ing cream raised by deep setting, from the milk of cows in different 
stages of lactation. In all cases the cream was raised in deep cans set in 
ice water for twenty-two hours. The cream was soured with a fermen¬ 
tation starter and ripened to as nearly the same degree of acidity as 
possible. The details of the trials are presented in the following table: 


Eesults of churning cream from cotvs in different stages of lactation . 



Group I, cows 8 to 11 
mouths in milk. 

Group II, cows 5 to 7 
months in milk. 

Group III, cows 1 to 3 
months in milk. 


First 

trial. 

Second 

trial. 

Third 

trial. 

First 

trial. 

Second 

trial. 

Third 

trial. 

PirRt 

trial. 

Second 

trial. 

Third 

trial. 

Churn in if temperature (de¬ 
grees F.>.. 

G4 

G4 

70 

64 

64 

64 

62 

62 

62 

Minutes churned. 

150 

180 

49 

100 

100 

85 

40 

50 

49 

Revolutions of churn per 
minute.. 

65 

60 

05 

65 

65 

65 

60 

66 

66 

Percentage of fat left in 
buttermilk. 

0.20 

0.15 

0.35 

0.30 

0.35 

0.15 

0.20 

0.30 

0.20 


The author concludes that in order to obtain the butter -with from 
three quarters of an hour to an hour’s churning, the cream from cows 
five to seven months iu milk should be churned at a temperature be¬ 
tween 66° and 70° 3?.; that the loss of fat in the buttermilk was practi¬ 
cally the same for the three groups; and that the butter from cows 
more than five months advanced in milk “ showed a decided absence of 
rosy and delicate flavor.” 

Churning sweet vs. sour cream (pp. 100, 101).—Two separate trials 
were made, one August 29 and the other September 10, in each of 
which 120 pounds of cream was thoroughly mixed and divided into 
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two equal parts, one part being* ripened by the addition of afermenation 
starter and the other kept sweet by keeping at 40° F. Portions of the 
sweet and sour cream and equal mixtures of the two were churned 
separately at a temperature between 59° and 62°. The sweet cream 
required to be churned longer and gave a smaller yield of butter than 
the sour cream. The fat left in the buttermilk was smallest with the 
sour cream and largest with the sweet cream. With the mixed cream 
the amount was about half way between. 

Seating milk to 150 0 F . (pp. 101,102).—To observe the effect of scald¬ 
ing milk upon the quantity, odor, and flavor of butter, two trials were 
made, in each of which about 350 pounds of mixed milk was divided 
into two lots, one being heated to 150° F. and the other set at once 
without heating. Both lots were set in each case in deep cans in ice 
water for twenty-two hours. The cream from each was ripened and 
churned in similar manner. About 4.} pounds more of the scalded 
milk was required to make 1 pound of butter, and the loss of fat in the 
skim milk and the buttermilk v^is 14.4 more than in the ease of milk 
set at 96° F. “ In both trials the butter from the milk which was not 
heated to 150° was decidedly better in flavor and odor than that from 
the other lots.” 

Seating cream to 150° F. (pp. 102-104).—In two trials made in heat¬ 
ing cream to 150° F. before ripening, to observe the effect upon the 
odor and flavor of butter from cows fed on turnips, the results were 
favorable to the heating of the cream. When the cream was not 
heated the butter had a u distinct odor and flavor of turnips,” but 
when the cream was heated to 150° the butter “had no flavor or odor 
of turnips and was decidedly better in every respect.” Samples of the 
butter were kept in glass jars for four and one half months and 
reexamined with the same result. Nearly 1 pound more of milk was 
required per pound of butter when the cream was not heated than 
when it was heated to 150°. The percentage of fat lost in the butter¬ 
milk was practically the same by both methods of treatment.— E. w. A. 
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bei Riga), F. Buhse. — Korrespondenzhl. Naturforsch. Ver. Riga, 35 (1892), 

Penetration of the frost in differently treated soils in 1891-92 (Las EindHng - 
en des Frostes in der Erddoden und die Dicke des Rises auf det' Luna im Winter 1891-92), 
E. Bernhardt, — Korrespondenzbl. Naturforsch . Ver. Riga, 35 (1892), p. 28. 

The chemical analysis of soils and its interpretation (Vanalyse chimique dn sol 
et son interpretation), L. Bui. Min . Agric. Belgique, 8, No. 5,pp. 188-199 , 
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The composition of the soils of Crau and of the waters and soils of Durance 

(Recherches sur la composition dcs tcrres de la Crau et des eaux et Unions de la Durance), 
G. GastiN ic.— Bui. Min. Agric. France , 11, No. 5, pp. S89-418. 

Influence of the diffusion of fertilizers in the soil on their utilization (Influ¬ 
ence de la repartition des engrais dans le sol sur tear utilisation), T. Sciilosing.— Compt . 
rend., 110 (1802), No. 20, pp. 768-771. 

Analysis of fish guano, poudrette, bone meal, etc. (Zur Analyse von Fischguano, 
poudrette, Knochenmehl nnd dcrgleichen Substanzen), M. Weibull,— Chem. Ztg1802, 
No. 90, pp. 1689 , 1600. 

Results of recent experiments on the manuring of plants with nitrogen (Er- 
gelmisse der neusten Tiniersnchungen iiber die Frndhrung der Pjlanze mit Stiekstojf), R. 
Otto.— Dent, landw. Presse, 1892, No. 91, pp. 932 , 933; No. 92, pp. 942, 943. 

Field experiments with fertilizers and crops in Campine, 1890-91 (Experi¬ 
ences cult ur ales entreprises dans la region de la Campine pendant Van ne'e 1890-91), 0. 
ScimEiBEii,— Bui. Mi 7. Agric. Belgique, S, No. 5, pp. 117-144. 

Field experiments on the value of American red clover (Ein Anbauversuche 
den Kulturwert des amerikanischen Rotklee betreffend), F. Nobbe.— Sadis, landw. 
Zcitseh., 1802, pp. 457-430. 

Inquiry regarding the starch content of different varieties of potatoes (Fn- 
quete sur la rich esse enfeeule des diverses varietes depommes de terre), A. Petermann.— 
Bui. Min. Agric. Belgique , 8, No. 5, pp. 145-176. 

Further contributions to the knowledge of the tobacco plant ( Weltere Bci- 
irlige zur Kenniniss der Tabalpflanze), J. Behrens.— Landw. Vers. St at41, Heft 3, pp, 
101-206. 

The pathogenic influence of ensiled beet pulp (Etude sur le pouvoir pathogens 
des pulpes ensilees de betierares), Arloing.— Compt. rend., 115 (1S02), No. 20, pp. 
776-780. 

The chemistry of the development of the fruit of Fyrus salicifolia (Zur chem- 
isehen Kenniniss der Fruchtcntwiekelung von Pyrus salicifolia), M. E. Johanson.— Kor- 
respondenzbl. Naturforsch. Ver. Riga, 35 (1893), pp. 1-8. 

The manuring of grapevines (Diingung des Weinstocks), C. Lierke .—Sachs, 
landw. Zeifsch., 1892 , pp. 513-518. 

On the carbohydrates of leguminous seeds (Zur Kenniniss der in den Log it mi- 
nosen-samen enthaltcncs Kohlenhgdrate), E. Schulze.— Landw. Vers. Stat., 41, Heft 3, 
pp. 207-229. 

The insects injurious to apples (Les inseetes nuisiblcs aux pommiers), Brocciii.— 
But. Min. Agric. France, 11, No. 5, pp. 377-3S9, plate 1. 

Nutritive value of press cake from hops (Le marc de houblon), G. de Marnkffk.— 
Bui. Min. Agric. Belgique , 8, No. 5, pp. 1)7-119. 

Determination of the value of rape cake according to its mustard oil content 

(Mn Beitrag zur Bciirtvilung der Jtapskuehvn naeh ihrem Senfolgehall), A. Sculioht._ 

Landw. Vers, Stat41, Heft 3, pp. 175-190 . 

A food preparation from peanuts ( Ueber Erdiamgriitze, ein ncimfett- nnd stiek- 
stoffreiches Nahrmittel), H. Noerdlinger.— Zeitseh. angew. Chem., 1892, Heft 23, pp. 
6S0, 690. 

On dried distillery refuse (Ueber getroeknde Sehlempe), G. Uiilitzsch. —Sachs, 
landw. Zeitseh., 1892, pp. 485, 436. 

Effect of an increase or decrease in the amount of food consumed and of the 
calcium phosphate, sodium phosphate, or sodium citrate added to the food, on 
the digestion and assimilation of the food ingredients (Ueber den Fin flu ss des 
vermehrUrn oder rerminderten Futferkonsums, sowie der dem Fuller beigegebenm Seize auf 
die Verdarning und Resorption der Nahrungssiojfe). If. Weiske.— Landir. Vers. Stat,, 
41, Heft J, pp. 145-164. 

Investigation on the method of elimination of carbonic acid from animals 
( Recherehes sur h mode d'elimination de Voxgde de carbolic), h . de Saint-Martxn. — 
Compt. rend,, 115 (1802), No . 20. pp. $35-339, 
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Influence on tuberculous infection of the transfusion of the blood of dogs 
inoculated to prevent tuberculosis (Influence sur Vinfcefion inbcrcnleuse de la Ivans - 
fusion du sang des chiens vaccines contra la tuberculosa), J He Rico u nr and C. Eichet.— 
Compt. rend., 115 (1893), No. VO, pp. 842, 848. 

The estimation of total solids in milk, H. D. Richmond.— Analyst, Dec., 1892, 
pp. 225-227. 

On the Babcock method of milk analysis, F. T. Siiutt.— Analyst, Dec., 1892, 
pp. 227-229. 

The action of some enzymes on milk sugar, H. D. Richmond.— Analyst, Dec., 

1892, pp. 222-225. 

Effect of oil cakes on the quality of butter (TJeber die Einwirlcwng der Oelknchen 
anf die Qualitdt der Butter).—Nordische Meierei Zigabs. in Balt. Wochensch. Landw., 
1892, No. 45, pp. 687, 688 . 



EXPERIMENT STATION NOTES. 


Colorado College. —The college has sustained a serious loss in the death of C.M. 
Brose, who for the past eight years has been connected with the botanical and horti¬ 
cultural department. 

Illinois College.—A special course in agriculture will he given for the term be¬ 
ginning January 2 and ending March 22, 1893, to which students will be admitted 
without entrance examination or payment of fees. Courses of lectures will he given 
as follows: (1) Farm management; soils; crops, by Prof. Morrow and F. D. Gardner. 
(2) Stock-breeding, feeding, and management; dairy husbandry, by Prof. Morrow and 
F. D. Gardner. (3) Diseases of animals—causes, symptoms, and treatment, by Prof. 
McIntosh. (4) Vegetable physiology—life, nutrition, growth, and products of plantSj 
by Prof. Burr ill. (5) Elementary chemistry, by Prof. Palmer. (6) Chemistry of soils 
and plants by Prof. Parr, (7) Geology of soils, their origin*and distribution, by Prof. 
Rolfe. (8) Insects injurious to crops, by Profs. Forbes and Sommers. (9) Diseases 
of crops—rusts, smuts, mildews, and blights, by G. P. Clinton. (10) Crop improve¬ 
ments—crossing, selecting, breeding varieties, by G. W. McCluer. (11) Milk—compo¬ 
sition, testing; creamery and dairy experiments, by E. H. Farrington. (12) Special 
lectures on agricultural books and papers, agricultural organizations, and agricultural 
experiment stations. 

Many of the lectures will he illustrated with experiments or with stereopticon pic¬ 
tures. The experiments in feeding and dairying in progress at the station will illus¬ 
trate some of the courses, and the work of the station m other lines will be explained. 
A weekly clinic for treatment of diseased animals will he held. 

Maryland Station.— The position of machinist has been abolished and E. IT. 
Brinkley, who held that position, has been appointed assistant agriculturist. 

Nebrask a University. —A course of forty six lectures for farmers will be given at 
the university during eleven days, beginning February 20, 1893. The lectures will 
set forth in a condensed and popular form the latest results of investigations and 
experiments in the lines of which they treat. 

Wyoming Station.— A. Nelson has returned to the station after a year’s absence 
and resumed his work as botanist. During the summer the acting botanist, B. C. 
Buffuni, made a collection of grasses in different parts of the State for the station 
herbarium and for exhibition at the World’s Columbian Exposition. 

^ Mockern Station. -Dr. 0. Kellner, of Japan, has been called to succeed Prof. 
Gustav Kiilin, deceased, as director of the experiment station at Mockern, Germany, 

The Experiment Stations of the World.— In a recent issue of Die landwirt- 
schaftUchen Vers uclts-Slat ionen, Dr. Nobbe enumerates 317 agricultural experiment 
stations, distributed as follows: 

German Empire 67 (Prussia 35, Bavaria 10, Saxony 6, Wurtemberg 2, Baden 
2, Anhalt 2, Hamburg 2, and Brunswick, Hess, Mecklenburg, Weimar, Meiningen, 
Oldenburg, Bremen, and Alsace 1 each), United States of America 54, Franco 53, 
Austria-Hungary 35, Sweden 24, Italy 17, Russia, 14, Belgium 9, Switzerland 
9, Denmark 8, Great Britain 8, Norway 4, Holland 4, Java (Dutch) 3, Portu¬ 
gal 3, Roumania 2, Spain 1, Brazil 1, Japan 1. 

Soil evaporation. —The following is a brief account of experiments relative to 
the rate of evaporation of moisture from soil under different conditions, conducted 
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at tlu; IT. S. Experimental Grass and Forage Station at Garden City, Kansas, by J. A. 
Bewail: had the tinner make v six stoat galvanized iron boxes? each 1 foot square 

and 1 loot deep, capacity 1 cubic foot. I filled each of these June 7, 1892, with 
dirt taken from a trench 1 foot wide, 1 foot (loop, and 6 feet long. To make the 
quantity of dirt exactly equal I brought each box to the same weight, 100 pounds, 
so Iliad approximately 1 cubic foot of earth and exactly 100 pounds. I then set the 
boxes back into the trench, bringing the surface of each box level with the level of 
the ground. I took them out on August 1 and weighed each again. In the mean 
time we had had 5.9 inches of rain. The boxes with tlieir contents now weighed (the 
average) 107 pounds. The variation did not exceed J of a pound. I did this 
to obtain a constant or to see if there would be a variation in the rate of evap¬ 
oration under similar or constant conditions. I then returned the boxes to the 
trench as before, and covered three of them with 1 pound of oat straw (1 of a pound 
to each square foot), the other three being without covering. September 15, 1892, I 
took them out and weighed them. The weights of each group of three varied a 
little, but the average of the covered boxes w r as 9 pounds greater than the average 
of the naked or exposed boxes. This is equal to a rainfall of If inches, or 189 tons of 
water to the acre. 

•‘My next experiment will be to cover the surface (about an inch) with fine dirt 
(dust).” 

Experiments on the conservation of farm manures. —The German Agri¬ 
cultural Society has appropriated $10,000 for practical experiments on the treat¬ 
ment of barnyard manure. These experiments are to extend over several years, and 
it is hoped that they will settle the question of the best means of preserving barn¬ 
yard manure. The following questions are to be especially considered: (1) What 
chemical means are best fitted for preventing loss of valuable qualities, arid (2) what 
is t he nature and extent of the losses which barnyard manure may suffer by lying 
in the held without proper treatment and how are these losses best prevented? 
Four years is allowed for completing the experiments. According to the plan pro. 
scribed, separate portions of the manure taken from the stables each day are to be 
treated with kainit, superphosphate-gypsum, precipitated pliospliate-gypsum, and 
potash with phosphate-gypsum, respectively, and other portions to receive.; no 
admixture. Field experiments are to he made on different kinds of soil "with the dif¬ 
ferently treated manures to study their immediate and after effects upon crops. The 
phosphate preparations will be especially manufactured for these experiments so as 
to secure uniformity in composition, and they, together with the other agricultural 
chemicals, will be furnished by the Society free of cost. Other experiments are to 
be made on the preservation of liquid manure according to the method proposed by 
Dr. J. H. Vogel {Mitt. deut. landw. Ges ., 1892, pp. 96, 97). The number of corpor¬ 
ators is limited to sixteen, and the Society reserves the right of making the selection 
of these. At the close of the experiments the cooperators will be paid $375, $300, or 
$225, according to the merits of their respective experiments. 

Molasses as food for animals. —Prof. Maercker in a recent lecture speaks in 
high terms of the feeding of molasses mixed with sugar beet diffusion residue. The 
molasses resulting from beet sugar manufacture at present commands a very low 
price. It is sold largely to establishments which work it over for its sugar, potash, 
etc. Prof. Maercker has tested its value as a food for animals when mixed with 
sugar beet residue with very favorable results. It had no ill effect on the animals 
and the easily digestible carbohydrates it contains proved of value. He states that 
fattening sheep may he given 8 pounds of molasses per 1,000 pounds of live weight, 
oxen from 3 to 4 pounds, and milch cows about 21 pounds without the slightest 
danger, but that care should be exercised in feeding it to cows with call*. The mo¬ 
lasses is to be fed mixed with dried diffusion residues in every case. 

France. —Pasteur celebrates his seventieth birthday December 27, The French 
Academy of Science has planned a testimonial in his honor. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 
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NOVEMBER, 1892. 


Preliminary Report of the Secretary of Agriculture for 1892. 

Division of Statistics ; 

Report on Yield of Crops per Acre and on Product Compared witli Last Year. No¬ 
vember, 1892. 

Division of Botany : 

Bulletin No. 13, part i, October 20,1892—Grasses of the Pacific Slope, Including 
Alaska and the Adjacent Islands. 

Division of Vegetable Pathology : 

Journal of Mycology, vol. vn, No. 2. 

Bulletin No. 3.—Report on the Experiments made in 1891 in the Treatment of 
Plant Diseases. 

Division of Entomology : 

Insect Life, vol. v, No. 2, November, 1892. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 2, September, 1892. 

Weather Bureau: 

Monthly Weather Review, September, 1892. 


LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS. 

NOVEMBER, 1892. 


Stores School Agricultural Experiment Station: 

Bulletin No. 9, November, 1892.—Soiling and Soiling Crops; Feeding Experi¬ 
ments with Soiling Crops. 

Georgia Experiment Station: 

Bulletin No. 18, October, 1892.—Cheese and Butter-Making. 

Agricultural Experiment Station of Indiana : 

Bulletin No, 42, November, 1892.—The Potato—Relatiou of Number of Eyes on 
the Seed Tuber to the Product. 

Kansas Agricultural Experiment Station : 

Bulletin No. 34, September, 1892.—Experiments in Feeding Steers. 
Massachusetts State Agricultural Experiment Station : 

Bulletin No. 44, October, 1892.—Meteorological Summary for August and Sep¬ 
tember; Feeding Experiments with Steers. 

Hatch Experiment Station of the Massachusetts Agricultural College : 
Meteorological Bulletin No. 46, October, 1892. 
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Agricultural Experiment Station op the University op Minnesota : 
Bulletin No. 22, August, 1892.—Comparison of Different Foods for Pigs. 

Bulletin No. 23, September, 1892.—Milling and Baking Tests; Cooperative Tests 
witli Selected Seed Wheat; The Frit Fly—Preliminary Deport upon an Insect 
Injurious to Wheat. 

Agricultural Experiment Station op Nebraska: 

Bulletin Nos. 22 ancl 23, October 1,1892.—Corn Fodder Disease in Cattle and 
Other Farm Animals, with Especial Delation to Contagious Plcnro-Pneumonia 
in American Bee\ es in England. 

New Jersey Agricultural Experiment Stations: 

Bulletin No. 89, October 10, 1892.—Analyses and Valuation of Complete Ferti¬ 
lizers and Ground Bone. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 44, October, 1892,—The Pear Tree Psylla. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 82&, February 27, 1892.—Fertilizer Analyses. 

Bulletin No. 83 b } March 12, 1892.—Fertilizer Analyses, 

Bulletin No. 83c, March 26, 1892.—Fertilizer Analyses. 

Bulletin No. 83c, April 16, 1892.—Fertilizer Analyses. 

Bulletin No. 86b* June 15,1892.—Fertilizer Analyses. 

Bulletin No. 87, September 15, 1892.—List of Publications of the Station from 
March, 1877, to September, 1892. 

Bulletin No. 87 a, August 20,1892.—Meteorological Summary for North Carolina, 
July, 1892; Proceedings of the First Meeting of the American Association of 
State Weather Services. 

Climatology of North Carolina. 

Oregon Experiment Station: 

Bulletin No. 20, September, 1892.—Experiments in Pig-Feeding. 

Bulletin No. 21, October, 1892.—The Soils of Oregon. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No, 19, September, 1892.—Fertilizers. 

Texas Agricultural Experiment Station: 

Bulletin No. 22, September, 1892.—Alfalfa Root Rot. 

Vermont State Agricultural Experiment Station: 

Fifth Annual Report, 1891. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 8, October, 1892.—Irrigation and Duty of Water. 

DOMINION OF CANADA. 

Department of Agriculture: 

Bulletin No, 15, 1892.—Experiments in the Fattening of Swine. 
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January, 1893. 


m. e. 


The judgment of intelligent students of the work of our stations in 
field experiments is well expressed by Prof. Whitney in a recent pub¬ 
lication as follows: tk There has been no satisfactory interpretation as 
yet of much of the work which has been done on the chemical compo¬ 
sition of soils and plants, and the results of plat experiments have 
in most cases been very conflicting and uncertain.” These words sug¬ 
gest at the same time an important reason why field experiments seem 
so barren of useful results. It is because the chemist is the only sci¬ 
entist wiio has been called upon to aid in planning tliese experiments 
and examining their results. We have, it is true, advanced a step or 
two beyond the notions of the days of Liebig, when it was supposed 
that the chemical analysis of a soil was all that was needed to deter¬ 
mine the crops to be grown and the fertilizers to be applied, but the 
evil traditions of that earlier time still have a potent influence. Tn 
most of the field experiments with fertilizers conducted by our sta¬ 
tions the scientific data recorded are chemical analyses of the ferti¬ 
lizers, chemical analyses of the soil (even this is often omitted), and 
chemical aualyses of the crop. After Mr. Warington had visited a 
number of our stations he expressed great surprise that so few of 
them were making systematic observations on the soils on which they 
were conducting field experiments. If one’s reading were confined 
to accounts of field experiments by American investigators he would 
hardly be aware of the existence of such sciences as vegetable physi¬ 
ology, physics, and meteorology. Is it not strange that since chemical 
studies have thrown so much light on the problems of plant production 
it does not seem worth while to give at least as much attention to the 
questions which lie in the realm of these other sciences, especially 
•when we find that the ever-increasing mass of chemical data is largely 
unintelligible when considered alone? While we keep the chemist as 
busy as ever with his agricultural work, shall we not give the physicist 
and the vegetable physiologist opportunity to apply their scientific 
knowledge to the soil and the plant ? But it is not desirable that each 
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of these scientists should go off by himself and do all his work in the 
seclusion of his own laboratory. We want each to be aware of the ex¬ 
istence of all the others and to submit his methods and results to their 
inspection and criticism. The specialist can make no greater mistake 
than to suppose that none but specialists in the same line can give him 
any helpful suggestions regarding his work. More than this, the dif¬ 
ferent branches of science should be represented in the “council of war” 
when the plan of attack on any secret of nature is to be made. Scientists 
in various lines should take notes on the engagement as it proceeds, 
and after the contest is over the causes of the victory or defeat should 
be considered by the same council. 

Prof. Johnson has observed that 44 next to temperature the water 
supply is the most influential factor in the product of a crop” What 
then shall we say of a field experiment with fertilizers in which no ac¬ 
count is taken of the temperature of air or soil, rainfall, drainage, 
evaporation, circulation of soil water, or the water requirements of the 
crop? The physical conditions of tlie soil and the fertilizers would 
seem to be fully as important as tlieir chemical constituents. Certainly 
the indiscriminate application of fertilizers to a soil whose physical as 
well as chemical characteristics are not well understood, is, to say the 
least, unscientific, and must lead to disappointment if anything more- 
than mere indications of the requirements of a soil or plant are expected* 
There is a certain usefulness in the empirical application of various 
fertilizers in a systematic way upon a particular piece of land year after 
year. No doubt the individual farmer would do v ell to copy the station 
plats, at least to a limited extent, on his own farm, hut it is becoming 
more and more clear that results of general value can not be obtained 
from plat experiments as ordinarily carried on. Because the chemist 
has not been able to remove all the difficulties in the way of field ex¬ 
periments it will not do to reject scientific advice; rather call in the 
whole faculty and insist on their working in harmony until the end is 
secured. There are investigators in agricultural science who realize 
the importance of this concert of sciences. The work of such men as 
Lawes. Gilbert, and Warington in England; Deherain, Bertlielot, 
Hehlbsingxand Muntz in France; and Ilellriegel, Wagner, and Wollny 
in Germany is convincing evidence of the good results which may flow 
from the combination of chemical and physical inquiries on agricul¬ 
tural problems. In our own country, too, the student of the works of 
Johnson and Storer ought to be impressed with the necessity of such a 
union of scientific effort. The citation of a few recent publications may 
serve to show that there is an increasing interest among us in widening 
the range of our studies on the complex questions involved in plant 
production. Prol. W hifcney has recently published suggestive articles 
on the physical properties of soils and their relation to moisture and 
crop production (Weather Bureau Bui. No. 4, E. S. B., vol. IV, p. 371). 
Prof. E. W. Hilgard, of the University of California, has presented 
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anot her phase of the question in a bulletin on the relation of soil to cli¬ 
mate (Weather Bureau Bui. No. 3, E. S. K., vol. IV, p. 270). The reports 
of Prof. F. IT. Kin o’ on investigations on the movement of soil waters as 
affected by fertilizers and tillage have brought out interesting facts 
(Annual Deports of the Wisconsin Station for 1880, 1800, and 1801, E. 
S. B., vol. n, pp. 432 and 442, and iv, p. 121$ Weather Bureau Bui. 
No. 5). 

While in many cases it may not be practicable or advisable to mate¬ 
rially change the plan of field experiments already undertaken at the 
stations, it is certainly worth while to consider whether more intelligi¬ 
ble and valuable results would not be obtained by supplementing the 
data now being collected with exact and regular observations on rain 
fall and drainage and on the physical conditions of the soils experi¬ 
mented with. In pursuing such a plan it might be necessary to reduce 
tlie number of plats in use at any one time, but of course it is the useful¬ 
ness and not the extent of an experiment which determines its value. 


The members of the Association of American Agricultural Colleges 
and Experiment Stations who visited the Sugar Experiment Station at 
New Orleans received a good object lesson on the control of soil mois¬ 
ture in field experiments. Several acres of level field are there under¬ 
laid with a system of pipes, which carry off the superfluous water after 
rains and through which water from the Mississippi Biver is conducted 
to irrigate tlie experimental plats in dry weather. 

The rate and amount of drainage can be determined, as well as the 
amount of water supplied by irrigation. Data are collected which show 
the conditions of soil moisture promoting the most advantageous growth 
of certain cixips on such a soil, and these conditions can be largely con¬ 
trolled by the experimenter. Thus one of the most important factors 
in plant production can be calculated with reasonable accuracy infield 
work and one of the greatest difficulties in the way of the success of 
plat experiments is removed. It is no argument against the use of 
such a system in experiment station work to say that it could not be 
used in practical farming. It is the duty of the stations to use the 
best methods for discovering general truths regarding the growth of 
crops. To do this the several factors entering into plant production 
must be determined and the part which each plays in the growth of 
the plant must be ascertained. Only by eliminating some of these 
factors is there any reasonable hope of getting a satisfactory answer to 
definite problems. The elimination should not be made simply by re¬ 
fusing to take these factors into account in experimental inquiries. 
This has been the too common practice in field experiments and lias in 
many cases vitiated their results. But any method by which the value 
of any factor of plant growth can be determined beforehand or by which 
theconditions under which it contributes to tlie growth of the plant can 
be definitely controlled should be welcomed and adopted. 



SUGGESTED EXPERIMENTS IN BREEDING.* 

W. H. B HE WEE. 

Practical breeding has become a greatly specialized art, and tbe 
natural laws involved are a very fit subject for experimental study at 
the stations. Although the general rules seem to be fairly well under¬ 
stood, nevertheless some of the fundamental laws of breeding are not 
yet established and will not be until proved by experiments made for 
this special end by trained biologists working according to scientific 
methods. For example, it is almost universally believed by practical 
breeders that “acquired characters” are sometimes, or at least to 
some degree, transmitted by heredity, and they practice accordingly. 
This belief has been so widely shared by scientists that until lately it 
has been a sort of scientific dogma. Within a few years, however, 
this dogma has been questioned by a large number of very eminent 
biologists, many of whom deny it in toto and claim that from the very 
nature and basis of heredity such transmission can not take place 
under any circumstances. Between the two extremes there is a con¬ 
siderable following which allows the possibility of the heredity of 
“ acquired characters,” but denies that it has any practical value in 
the evolution of species in nature, and consequently plays no part in 
the improvement of breeds by art. This uncertainty is so far-reaching 
in its applications and so important in its economic results that 1 sug¬ 
gest a few series of experiments to be made at agricultural experiment 
stations. The costly character of the best stock used in practical 
breeding and the cost of the means and appliances for breeding in its 
most advanced practice, place this out of reach of the stations. The 
experiments I suggest may be carried out with some small and inex¬ 
pensive species of domestic animals. The experiments had better be 
made with mammals than with poultry, and the laws involved can be 
as well established by experiments on rabbits, guinea pigs, or even 
rats and mice as with the most expensive trotters or Shorthorns. 

The eminent Prof. August Weismaun and his followers claim that 
none of the changes produced on an animal after its birth are ever 
transmitted by heredity to its offspring, even in the slightest degree; 
that the changes in the parent due to nutrition, those which follow 
from increased or diminished function, the effects of mutilation, injury, 

* Prepared for tlie convention of tbe Association of American Agricultural Col 
leges and Experiment Stations at New Orleans, November, 1892. 
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or disease, in short of “any of the external influences which act upon 
the body,” never are and never can be, by any possibility, transmitted; 
that the fundamental causes of heredity absolutely forbid it. 

I have yet to find the successful breeder who accepts this as an 
established law of nature: nor is it accepted by all biologists. I think 
therefore that experiment stations, established for the investigation of 
natural laws of economic importance, should undertake experiments 
to find out what is the law involved in such cases. I would suggest 
that the experiments be carried along in at least two parallel lines, one 
to determine the effect of nutrition, the other of function . 

If rabbits (for example) are chosen for experiment, I would recom¬ 
mend that the beginning be made with a sufficiently large number of 
animals so that the breeding need not be very close, and that the 
original stock consist of several breeds (half a dozen or more), their 
blood to be variously mixed by crossing as the experiments go on, in 
order that the mongrel produce may have a greater tendency to vary 
under the conditions imposed than if but one original breed was used 
whose characters were well fixed and more liable to breed true to the 
parent type. Let two sets from the same stock be bred separately and 
the experiments be carried on along two parallel lines; let one set he 
well fed during growth that the mature animals may be of good and 
full size, and let the other be stunted during growth by underfeeding. 
Continue this for a considerable number of successive generations, ten 
or fifteen at least, the one series being continually well fed, the other 
continually underfed, and carefully record the results during the prog¬ 
ress. Also keep a record of the number of each sex produced, that 
one phase of the mooted question of the causes of sex may be investi¬ 
gated at the same time. 

Inasmuch as the whole increase of the flock could not be kept, in 
reducing t-lie numbers from time to time great care should be used that 
selection as to size be not practiced; average animals should be selected 
by weighing or in some other satisfactory way. 

The outcome of such a series of experiments would be of vast iim 
portance ultimately in determining the natural laws which underlie the 
best treatment for growing animals intended for breeding. 

For determining the influence of the exercise or disuse of function, 
another series is requisite. Function may be- impaired by disuse, by 
injury or mutilation; by disease, or by other causes. Tlie most conven¬ 
ient and for various reasons the best way would be to impair function 
by mutilation. Suppose we use rabbits (as in the previously suggested 
experiments), beginning with a considerable number of breeds and 
crossing them until we have a mongrel stock of the different breeds 
variously intermingled. Let us from the beginning amputate some 
one limb, soon after birth, of each animal, always amputating the cor¬ 
responding limb, e . g., the left fore leg or the right hind leg—not the 
left of one animal and the right of another, but always the correspond- 
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mg limb. Pursue tliis for at least ten or fifteen successive generations 
and record the results. Some other injury might be more convenient, 
as the extirpation of an eye, inasmuch as there are several recorded 
cases of alleged transmissions of injury to the eye. If mutilation be 
objected to, then resort to the more troublesome process of preventing 
use. Tie up or in some other way prevent the use of one limb or the 
use of one eye from birth on, and note the effect, if any, on successive 
generations. While such interference with function is not precisely 
the reverse of exercise and training (as shown in the development of 
speed in trotters and milk in cows), yet the laws involved are the same, 
and would be of great scientific interest as well as of practical impor¬ 
tance. * It seems to me that experiments on the removal of some organ 
of little use to the animal in domestication, such as cutting off the tail 
or an ear, would not fulfill the best condition for experiment. There is 
too little function involved. A number of other lines of experiment 
readily suggest themselves, but I have long had this matter in mind, 
and on the whole the directions I have indicated seem the most prac¬ 
ticable, fair, and promising of results. And there can be no complete 
science of breeding until the fundamental laws are established. 

While on this subject I wish to suggest a line of observations to be 
recorded at- those stations where cows are bred and where milk is 
tested. There is much assertion, but I know of no extensive recorded 
obser\ations, as to the effect produced by the milking of the dam on 
the milking capacity of the offspring. Let a record be kept of the 
successive calves of^each cow to see if on the average the earlier calves 
are as good milkers as the later ones; or if there is any difference, 
wherein does it lie. Observations on the offspring of any one cow are 
of little value; recorded observations on many would be of much value 
in establishing a rule. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 

CHEMISTRY. 

E. W. Allen, Editor . 

Laboratory notes, J. L. Hills (Vermont Sta. Report for 1891, pp* 55- 
58).—Sampling butter for analysis (pp. 55, 50).—To ascertain whether 
batter as worked for the market is sufficiently mixed to admit of a single 
sample representing it, tests were made in which triplicate and quad¬ 
ruplicate samples of butter from different lots were analyzed. These 
tests showed that the butters tested were “ of very uneven composition, 
and that several samples from the same butter, all carefully taken, may 
vary among themselves in per cent of fat more than two butters from 
different sources.” 

The Adams method for fat detenu [nation (p. 5G).—A comparison was 
made between the Adams method, using fat-free paper and ordinary 
filter paper corrected for its fat content, and the Beimling centrifugal 
method. “In twenty-nine out of thirty-two comparisons the unex¬ 
tracted paper with constant subtracted gave higher results, the average 
being +0.08 per cent. It also gave higher results on the same samples 
than the Beimling centrifugal method by +0.073. The latter averaged 
0.015 higher than the S. & S. fat-free paper.” 

It has been stated that “ after milk has been put on paper the paper 
yields up more of its substance to absolute ether than it did at first.” 
Investigations at the station have shown that “ the addition of* a few 
grains of sodium carbonate to the milk prevents it from having this 
action on the paper and allows a constant to be obtained and used.” 

Method of mailing neutral ammonium citrate and triammonium cit¬ 
rate by direct weight (p. 57).—A method is described for preparing the 
neutral ammonium citrate used to dissolve reverted phosphoric acid, 
“The method, though less satisfactory [than Huston’s method], was 
worked out at this station prior to the publication of his work.” The 
method consists in first making triammonium citrate by mixing citric 
acid and ammonia of known strength in their equivalent proportions, 
and then adding citric acid until the point of neutrality is reached. 

Results of the use of triammonium and strictly neutral ammonium 
citrates in fertilizer analysis (pp. 57, 58).—A comparison of these two 
reagents in the case of fourteen different fertilizers showed that on an 
average the triammonium citrate dissolved 0.28 per cent less than the 
neutral ammonium citrate, the difference in one case amounting to 1.23 
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per cent. The only case in which tlie triammonium citrate dissolved 
more was with fertilizers containing Eedonda phosphate. 

u A series of analyses using strictly neutral and slightly alkaline 
citrates (2 e. c. of 20 per cent ammonia to 100 c. c. citrate) on Eedonda 
phosphate (40.03 per cent total phosphoric acid), averaged28.21 percent 
reverted phosphoric acid using neutral and 41.73 per cent reverted 
phosphoric acid using the alkaline citrate.” 

Use of hydrochloric odd in drying silage samples (p. 5S).—it is sug¬ 
gested to sprinkle the acid over samples of silage before drying them to 
insure against loss of nitrogen. Tests made of drying samples with and 
without this treatment indicated that there may be “a. loss of from 21 
too percent of the total nitrogen present unless acid is used to prevent 
this disassociation.” 


METEOROLOGY. 

Climatology of North Carolina, H. B. Battle, O. F. Yon Herr- 
MANN, and B. Nunn (North Carolina Sta., Climatology of North Caro¬ 
lina, pp. 184 , maj)s 4 ).—This report includes a brief history of the North 
Carolina State weather service; a report of the work done during the 
year 1891; annual metevological summary for 1891; tables of normals 
for the State; index of meteorological observations made in North Caro¬ 
lina from 1820 to 1891, inclusive; tables of monthly mean temperature 
and monthly rainfall at stations in North Carolina from 1820 to 1891, 
inclusive; tornadoes in North Carolina from 1826 to 1892; a brief 
sketch of the physical geography of North Carolina; and a general 
sketch of the climate of North Carolina. The meterologicaJ summary 
for 1891 is given in the following table: 

of mehorolorjical observations. 


1 

Tear 1801. 

Normals 
fold vrenty 
\ oars 
( isrU-'Ol). 

Pressure (inches i 

HO. 80 (No\ 10) 








Mean. 

ao n 

:iu. 08 


Temperature (degrees Y ) * 

Hipest. 

100 (June 17) 

3 (Dee. 29) 

19.3 


Loiyest. 


Daily range. 


Mean. 

58.7 

r.o A 


Uv* V 

Humidify (per rent): 

Mean. 

70.8 

»)4 55 

7J. A 

Precipitation (undies) 

Total. 

It*# u 

RQ *>Q 

Greatest montblv.. 

on /Fob \ 

uO* uv 

Least moil rhiy.. 

wVN IX vU / 

0 10 /Onfc 1 


Wind: 

Prevail in g direction. 

SW 

78 

| 239 

126 

SW 

Maximum veloeit\ unilesrei hour)... 

Weather. 

Clear or partly cloudy days... 


Cloudy and rainy. 
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Tlie normal climatic conditions for North Carolina have been calcu¬ 
lated by combining all the reliable observations from 1872 to 181)1, in¬ 
clusive. The results are given in tlie following table: 


Normals for North ('aroUnct. 



Num¬ 
ber of 
years 

J an. 

Feb. 

Mar 

xYpr. 

May. 

Juno. 

Pressure (inches). 

Temperature (degrees F ) . 

20 

30 17 

30 13 

30.05 

30.02 

30 01 

30. 02 

20 

40.8 

44.3 

18.0 

57 7 

GO 9 

71.4 

Mean maximum. 

0 

50.3 

34 S 

50 7 

GO 2 

78 3 

84 7 

Mean minimum. 

9 

33.9 

37.4 

39.0 

4S 8 

57. 7 

65. 6 

Daily range. 

0 

10 4 

17.4 

17.7 

20 4 

20 . e, 

19 1 

Humidity (per com). 

15 

70 7 

73. S 

70 4 

GO 4 

72 G 

74. 3 

Rainfall (inches). 

20 

4 52 

4 23 

4.90 

3 Si 

4 20 

4 34 

Wind direction. 

38 

SW 

SW 

SW 

SW 

SW 

SW 

Tlonrly velocity (miles). 

11 

S. 5 

9 3 

9.3 

8.8 

7 8 

7. 0 

Number of cloudless days . 

31 

8 

H 

10 

12 

10 

9 

Number of partly cloudy days. 

11 

12 

0 

11 

11 

33 

14 

Number ol cloudy da\ s. 

Number of days on which o 01 inch or more of min 

33 

11 

31 

10 


S 

7 

fell.:. 

12 

14 

11 

12 

10 

11 

11 


July. 

Aug. 

Sept 

Oct. 

i 

i 

Nov. 

i 

Dec. 

Year. 

Pressure (incliOo) . 

1 30 i»2 

' 40 03 

30 08 

1 30 09 1 

30 13 

no 36 

30. 08 

Temperatuio (<!<*•>ices F ) . 

77 8 

1 75 8 

70 2 

! 39.7 

49.7 

42.7 

59. 0 

Mean maximum. 

: S7 4 

1 83 2 

80 2 

; 701 ! 

09. S 

54.0 

G9 3 

Mean minimum. 

1 CO 0 

i 07 G 

02 4 

1 50 G 

42.5 

30. 4 

30 9 

Daily range. 

i 18 4 

i 18 6 

17 8 

| 19 5 

18 3 

17 0 

18.4 

Humidity (per rent) . 

75 8 

78 6 

78. 3 

70 2 

73 5 

74.7 

74.6 

Rainfall (inches) . 

i 5 44 

i 0 09 ! 

4 63 

3 66 

3 40 

4.00 

53.29 

Wind direction. 

SW 

! SW 

NE 

NE 

NE 

NE 

SW 

Honily velocity (miles). 

6.7 

! (5 G 

7.0 

7 5 

7.5 

7.6 

7.8 

Number of cloudless days . 

10 

1 30 

3 L 

14 

32 

n 

125 

Number of partly clond\ dins. 

, 34 

i 1- 

1! 

9 

10 

11 

137 

Number of cloudy days ! . 

Number of days on which 0 01 inch or more ot ram 

1 

! fl 

8 

S 

S 

9 

103 

fell. 

I 13 

! ™ 

9 

1 

8 

8 

30 

130 


The adaptability of the climate of North Carolina to human comfort and physical 
well-being is evident from the preceding summary. To flu* diversity of meteorologi¬ 
cal features corresponds as wide a variety of vegetable products, both natural and 
cultivated. Hants whose natural hahitat is lower Canada, such as the white pine 
and spruce, are found in the forests of the Blue Ridge, and in the southeastern portion 
of the Slate the palmetto ami magnolia of senutropical origin. The climatic con¬ 
ditions are favorable to the growth of a, great variety of crops, as cotton, corn, 
tobacco, and small grains, which are the staple crops of the State, as well as almost 
every kind of fruit, and vegetable. 

Meteorological summary for August and September, 1892 

(Massachusetts State Sta . Bui Wo. 41, Oct., 1892, p. 1). —A general sum¬ 
mary of observations, with brief notes on the weather. 

Meteorological observations, 0. D. Warner (Massachusetts Hatch 
Sta. Meteorological Bid. Wo. id, Oct., 1892, pp. 4). —A daily and monthly 
summary for October, 1892, of observations at the meteorological 
observatory of the station. 
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WATER—SOILS. 

"W. H. Beal, Editor. 

Analyses of drinking water, J. L. Hnxs {Vermont- Sta. Report for 
18!) 1, p. 17 ).—Tabulated analyses of 35 samples of well, spring-, poiul, 
and lake water from different localities in Vermont. 

The soils of Oregon, G. W. Shaw (Oregon Sta. But. No. 21, Oct., 
1892, pp. 20 ).—Discussions of the need of soil investigations, relation 
of geology to agriculture, origin of soils, classification of soils, and topog¬ 
raphy and geology of the State are accompanied by mechanical and 
chemical analyses and descriptions of nineteen representative soils of 
the bottom, hill, tide, and beach lauds of western Oregon, principally 
of the Willamette Valley, and two soils of eastern Oregon. 

The work reported was done in pursuance of a plan to make a com¬ 
plete agricultural and mineral survey of the State, but has not yet ad¬ 
vanced far enough to admit of definite conclusions being drawn. 

The State, comprising an area of 90,000 square miles, lies between 117- and 125° 
west longitude and 42° and 46° north latitude. It is naturally divided into eastern 
and western Oregon by the Cascade Mountains. The eastern portion is about 3,000 
feet above the level of the sea and embraces about two thirds of the State. That 
part of the State, together with a part of Washington, often goes by the name of the 
** Inland Empire since it is so surrounded by various mountain systems. The west¬ 
ern portion may well be divided into a northern and southern portion, the first of 
which comprises the great Willamette Valley and a portion of the const mountains. 
Throughout the entire western portion of the State there is a multitude of small 
streams, furnishing an ample flow of water during the entire season. The Willamette 
Valley, embracing about 5,000,000 acres, is by far the largest valley in the >Stat»e. Tt 
is about 130 miles in length by 60 in width, and extends from a low range of bills on 
the south (Calipooias) to Portland on the north. To show how well watered is this 
valley it may be stated that over forty streams feed the Willamette in its course, 
and the stream is navigable for about 100 miles from its moulli. 

The soils of the valley may he classified under two general heads, viz, those of i lie 
foothills and those of the bottom lands extending along each hank of the river. Tim 
former comprise a belt of rolling land extending nearly around the prairie and merg¬ 
ing into the mountains. The prevailing soils are of basaltic origin mixed wi th mom 
or less sandstone soil on the west side. The purely basaltic soils are mostly routined 
to the hilltops where they are generated. All the u bottom la mV' is of an alluvial 
nature and varies greatly in depth, from a few inches to many feet. It is made up 
of the washings from the hills, and consists, as one would infer from the above, of a 
decomposed volcanic substance, somewhat basaltic in nature, mixed with sand and 
a large amount of alluvial deposit and vegetable mold or 4< humus,” the, last-named 
substance being the more abundant in this portion of the State because of the larger 
rainfall. * ' r 

As we pass into the southern division of western Oregon Mesozoic strata ar<i prom¬ 
inent. ~ * As the rocks, so the soils here are quite varied, and it is not un¬ 
common to find a half dozen different soils on 160 acres. The predominating soil ox 
this portion seems to be a red clay, winch terminates in the high plateaus. Black 
loams, with vegetable debris, are found along the principal valleys, where granitic 
soil is not uncommon. 
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FERTILIZERS. 

W. H. Beal, Editor . 

Analyses of fertilizers, E. B. Vo'ori-iees (New Jersey Stas. Bui. 
No. 89 , Oct. 10 , 1892 , jpp. 4(9).—Tables give the analyses and valuation 
of 248 samples of fertilizing materials, including compound fertilizers, 
ground bone, dissolved bone, soot, wool waste, wood ashes, muck, 
ashes, and marl. 

The average composition, selling price, and commercial valuation 
of complete fertilizers for 1891 and 1892 are given in the following tabu¬ 
lation : 


Tears. 

Total 

nitrogen. 

Total 

phos¬ 

phoric 

acid. 

Available Insoluble 
phos- i phos¬ 
phoric i plioric 
acid. ( acid. 

Potash. 

! 

, Selling 
price. 

j 

Station 

valua¬ 

tion. 

1891. 

2 71 

10.12 

7 29 2.83 

4.21 

.{511.23 

$r>. 3 i 

1892. 

2.74 

10.38 

7.70 | 2.07 

4.50 

34 19 | 

1 

25 00 


The average selling price is practically identical with that of last year, while the 
gain in quality is more than sufficient to offset any decrease due to tho use of the 
lower values. ~ "* " 

This year the average selling price per ton [of ground bone] is $31.35, and the sta¬ 
tion’s valuations $33.78. In 1891 the average selling price was $31.99 and the sta¬ 
tion’s valuations $31.97. A decided gain is observed in both directions, viz, an 
increase in valuation of $1.81 per ton and a decrease in average selling price of 84 
cents per ton. Last year the cost per pound of the nitrogen and phosphoric acid in 
the different grades was practically identical with the station’s schedule of prices; 
this year the cost is about 8 per cent lower than the schedule. * ' The results 

of the analyses of dissolved bone are in accord with those secured in previous years, 
viz, that these products furnish readily available forms of nitrogen and phosphoric 
acid at much cheaper rates than the majority of complete fertilizers. 

Fertilizer inspection in Rhode Island, H. J. Wheeler and B. L. 
Hartwell (Rhode Island Sta. Bui. No. 19 , Sept1892, pp. a 1-70 ).— 
Analyses of 41 samples of fertilizing materials, including compound 
fertilizers, wood ashes, muriate of potash, and nitrate of soda, together 
with comments on the compliance with guaranties in 1891 and 1892. 
The figures show an improvement in this regard during 1892. 

Analyses of licensed fertilizers (Vermont St a. Report for 1891,pp. 
35-37).— An abstract of Bulletin No. 23 of the station (E. S. R., vol. 
II, p. 744). 

Analyses of miscellaneous fertilizers, J. L. Hills ( Vermont Sta. 
Report for 1891, pp. 45, 16 ).—Tabula ted analyses of muck, wood ashes, 
limekiln ashes, bone meal, tankage, muriate of potash, and compound 
fertilizers. 
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HELD CROPS. 


A. C, True, Editor. 


The relation of number of eyes on the seed tubers of potatoes 
to the product, J. 0. Arthur (Indiana Sta. Bui Fo. 42, Nov., 1802, 
pp. 105-118 . figs. 4). 

Synopsis— Selected data from experiments during three years are given, showing 
the number of stalks per eye produced from cuttings having from one to four 
eyes, and from whole tubers; the number of stalks as related to the weight of 
the seed materials in cuttings and whole tubers; the effect of bisecting the 
eyes on the number of stalks produced; and the relation of the number of stalks 
per hill to the yield. In general it appears that within certain limits the yield 
will increase with an increase in the weight of the cuttings used for seed, and 
that the exact number of eyes per cutting is relatively unimportant. Bisecting 
the eyes is likely to increase rather than diminish the number of stalks. 

Experiments with reference to the relation of the number of eyes on 
the seed tuber of potatoes to the product have been conducted at the 
station during the past three years on the following plan: 

From a very large supply of seed material only perfect tubers of uniform shape 
[are selected]. These are assorted according to weight. For each grade a variation 
of-V ounce is allowed; thus all tubers ranging between f- ounce and H ounces are 
put into the 1-ounce grade; all between 11 and If ounces into the 13-ounce grade; all 
between If and 2f ounces into the 2-ounce grade, and so on up to the largest tubers 
obtainable. When pieces of tubers are nsed as seed material they are taken only 
from the central part of the tuber unless otherwise specified, and are trimmed care¬ 
fully until brought to the exact weight desired. In order to secure as uniform con¬ 
ditions of growth as possible, the planting is done in hills 3 feet apart each way un¬ 
less otherwise specified. The record of the appearance of the first stalk above the 
ground, of the number of stalks, and of the yield is kept for each hill separately. 

From the mass of data collected the materials for this bulletin have 
been selected. In the following tabic is given the number of stalks per 
eye produced when the seed tubers are cut into pieces weighing 40 
grams (about If ounces) each: 


Namier of stalks compared with number of eyes, cut tubers . 


Bate of! 
plant* ! 
mg. 

! 

Variety. 

Weight 
of parent, 
tuber. 

Number 
of pieces. 

Weight 
of piece. 

| Number 

1 ofe.ves 
per piece 

Stalks 

per 

piece,. 

Stalks 
pel* e^ e. 

Apr. IS 
Apr. IS 

Burbank. 

Ounces. 

2 

40 

(trams. 

40 

1 

4.2 

4. 


o 

40 

40 

2 

5 l 

2 . 

Apr. IS 


o 

40 

40 1 

3 

5.0 

1 . 

June 25 

Beaut v of Hebron.. 

' u 

16 

20 

2 

2 7 

1 . 

June 25 


1 :? 

16 . 

20 

3 

3.1 

1 . 

June 25 


2 

16 

20 

4 

3.2 

0 . 

June 25 

.do. 

7 

10 

40 

1 

2 . 2 

2 . 

June 25 

.do. 

7 

16 

40 

2 

2 .3 

1 *. 

June 25 

.do. 

7 

10 

40 

3 

4.4 

1 . 

June 25 

1 .do . 

7 

16 

40 

4 

5 1 

1 . 

June 25 

Burbank. 

7 

30 

40 

1 

2.1 

2 . 

June 25 

... .do. 

7 

16 

40 

2 

2.6 

1 . 

June 25 


7 

16 

40 

3 

3 5 

1 . 

June 25 

. do. 

1 

7 

16 

40 

4 

4,6 

1 . 
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This gives for 1, 2, 3, and 4-eye pieces, cut to a uniform weight of 40 grains, an 
average of 3.29, 2, 1.54, and 1.25 stalks to the eye, respectively, being 3.3, 4, 4.6, and 
5 stalks per piece. This makes it apparent that when the weight of the pieces 
remains constant the number of stalks per eye rapidly decreases the more eyes 
the piece contains, and at the same time the number of stalks per piece somewhat 
increases. 

[Keeping the number of eyes constant, we find that] two pieces (80 grams) with 
one eye each will give nearly as many stalks as one piece (40 grams) with two eyes; 
that three pieces (120 grams) with one eye each will give about twice as many stalks 
as one piece (40 grams) with three eyes; and that four pieces (160 grams) with one 
eye each will give not much more than twice as many stalks as one piece (40 grams) 
with four eyes. From this it appears that increasing the number of pieces and 
thereby increasing the total weight of the seed material increases the number of 
stalks for any certain number of eyes, but not in the same proportion. We may look 
at the matter in quite another way by comparing undivided pieces with the same 
number of eyes but of different weights. Thus 40-gram pieces give more stalks to 
the piece than 20-gram pieces having the same number of eyes; but the limited data 
makes close comparison impossible. * * * 

Now as pieces of uniform weight give but a small increase in the number of stalks 
by increasing the number of eyes to a piece, and as the increase in weight of the 
pieces will in itself cause a decided increase in the number of stalks, it is apparent 
that when pieces increase both in weight and in number of eyes at the same time 
the weight of the piece will be the more important factor. 

When whole tubers were used for seed the results were as indicated 
in tlie following table: 

Number of stalks compared with number of eyes, whole tubers. 


Date of plant¬ 
ing. 


Variety. 


Number 
[of tubers. 


May 2,1S91 

Do. 

Do. 

May *23,1892 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

June 25,1892 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Burbank. 
.do... 


do. 

.<lo. 

.do. 

.do. 

.do . 

.<lo. 

.do. 

..do. 

_ do. 

.do . 

. do. 

..do.. 

.<io. 

.do.. 

BeaiiD of Hebron . 

.do... 

_do. 

.do. 


10 

6 

11 

5 

6 
8 
8 
5 
8 
8 
(> 
8 
8 
8 
8 
8 
8 
8 
8 
8 


Average 
weight of 
tubers. 


Number 
of eves 
[per piece. 


Oz. 

1. V 
H 
U 
2V 

2. V 
2 % 
2J 
g* 

II 

3 " 

3 

3 

3 

3 

3 

3 

3 

3 


Average 
I n limb or of 
islalks per] 
piece. 


Grams. 



43 

S 

5 5) 

43 

9 

5. 3 

4-3 

10 

5. 0 . 

71 

10 

5.8" 

71 

11 

5.0 

71 

12 

6.9 

71 

13 

5 0 

71 

17 

5.8 

71 

18 

5.1 

71 

19 

5.8 

71 

20 

5.8 

85 

14 

10.8 

85 

15 

10 .5 

85 

10 

11.5 

85 

17 

11.9 

85 

18 

11.7 

85 

11 

9.9 

83 

13 

10.8 

85 

15 

10 .5 

85 

17 

8 .GJ 


General 
average 
of stalks 
per tuber. 


5.7 


31.3 

10.0 


This table brings out the fact very strikingly that when the tubers are of the same 
variety and weight the number of shoots does not perceptibly increase with the in¬ 
crease of eyes oil the tuber. This is probably not in anywise due to the fact that 
the pieces are uncut tubers, but chiefly to the comparatively small amount of nutri¬ 
ment available for each eye. * * * 

One apparent discrepancy requires a word of comment. The number of stalks 
from 71-gram tubers is but slightly larger than the number from 43-gram tubers, 
while from 85-gram tubers the number is about twice as great. This irregularity is 
doubtless due to the influence of temperature, moisture, or some such factor intro¬ 
duced by conducting the experiments upon different dates. How much influence 
these factors may exert can not be estimated, as no exact data are available. 
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The far greater Importance of the weight of the seed material than of the number 
of eyes present in determining the number of shoots, has now been made evident. 
Further data may now be brought forward to show that in practice the particular 
number of eyes upon a piece is of slight moment, while the weight is highly impor¬ 
tant. 

If seed material is cut into pieces of deiiuite weight, without regard to the num¬ 
ber of eyes, of course assuming that each piece is nob wholly without eyes, definite 
relations will be found to exist between the weight of the piece planted and the 
number of stalks it gives rise to. 

yumber of stalks compared with weight of seed material, cut tubers. 


Date of plant¬ 
ing. 

Variety. 

Weight 
of parent 
tuber. 

Number 
of pieces. 

Weight 
of piece. 

Stalks 
per piece. 

Apr. 10 . 3800 
Apr. 30, 1890 

Tin 

White Star.-. 

Ounces. 

( ? ) 

80 

Grams. 

20 

2.0 


20 

20 

1.8 

.tio. 

4 S 

40 

20 

1.0 

Tin 

....do. 

0 

77 

20 

1.9 

To. 

Apr 23, 1891 

] In 

_do. 

8 ^ 

106 

20 

1.8 

.do. 

3 k 

40 

20 

4. 0 

_<ln __ 

H 

40 

40 

4.9 

Do 

_do_ 


! 

40 

60 

6.0 

To . 

.do. 

40 

80 

7. 8 

To. 



40 

100 

7.2 

Apr. 28,1891 
Apr. 30, 1892 

.do. 

3* 

40 

60 

G.l 


3“ 

39 

60 

5.6 



These data show that pieces of the same weight give approximately the same 
number of shoots, even when cut from different-sized tubers, while pieces increasing 
in weight in a regular series from 20 to 100 grams give an increasing number of 
shoots. A still further inspection will show that the increase in the number of 
shoots does not keep pace with the increase in the weight of the piece, which is 
essentially what was found in the case of pieces cut to eyes. 

yuniber of stalks compared with weight of seed material, whole tubers. 


Tate of plant¬ 
ing. 1 

Variety. 

May 3,1890 
"To. 

Burbank. 

.do. 

To. 



Apr. 20,1891 j.do . 

I>o..do. 

To...do. 

To. 1 .do. 

To. 1 .do. 

To..do. 

May 23,1892 i Beauty of Hebron 
n« i 


To. 

To. 

1 -..do 

■.do 

To. 

i .do 

To. 

J .do 

To. 

'.do 

Do. 


Do. 

i.do 


Number 
of tubers. 

Average 
weight of 
tubers. 

Average 
number 
of stalks 
per tuber. 

40 

Ounces. 

J* 

4.2 

40 

8.0 

40 

4* 

8.8 

40 

1 

2.9 

40 

n 

4.6 

40 

2 

5.3 

40 

3 

6.9 

20 

4 

6.2 

29 

5 

6.4 

40 

2 

4.9 

40 

2 ± 

5.7 

40 

3 

6.3 

40 

3* 

7.0 

40 

4 

7.6 

40 

4i 

8.5 

40 

5 

8.9 

40 

5i 

9.4 


[These figures indicate that] the heavier the tuber the more shoots it will send 
out. Further inspection will show 1 - that the same law of restricted increase holds 
true as in the case of cut tubers. The law may be stated as follows: A series of 
tubers or pieces of tubers increasing in weight by a constant arithmetical difference, 
will give rise to shoots whose numbers form a series the terms of which bear a 
decreasing ratio to the corresponding terms of the first-named series. 






















































FIELD CROPS. 


4G9 


The data thus far given go to show that in cutting seed potatoes the 
weight of the piece is the only thing which needs to he considered. 
To answer the objection that by cutting pieces of equal weight some of 
the eyes would be cut in two and thus destroyed, the following experi¬ 
ment is cited: 

Pieces were ent to weigh 20 grams each, half the number containing one eye to 
the piece and half containing two eyes; another set was prepared in the same 
manner, except that the pieces were cut to weigh 40 grams each. Half the pieces 
containing one eye to the piece and also half containing two eyes were then cut in 
two so as to divide each eye through the middle, and the whole number planted in 
the open ground. 

j Effect of bisecting the eyes of a potato tuber. 




Weight 
of i>iece. 

dumber 

Number that grew. 

Average number of 
stalks per piece. 

Date of trial. 

Variety. 

of eyes 
per piece. 

Eyes 
whole, 16 
pieces. 

Eyes 
bisected, 
8 pieces 

j Eyes 
whole. 

Eyes 

bisected. 

June 25,1S92 
Do. 

’RnrTifnVk__ 

Grams. 

20 

1 

11 

7 

1.3 

2 0 

.do. 

20 

2 

10 

7 

2.7 

* 4.1) 

Do. 


40 

1 

J6 i 

c 

2*2 

2 7 

Do. 

.do.. 

40 

2 

16 

7 

2.3 

3.7 






Not only did most of tho pieces with bisected eyes grow, but they produced in 
every instance more shoots than those with eyes undisturbed. This apparently 
augmented growth is undoubtedly due to the fact, which has already been pointed 
out, that increasing the number of pieces planted also increases the number of 
stalks, but in a diminished ratio. 46 * ** 

Each half of a bisected eye produced nearly as many stalks as each whole eye. 
This need not seem odd if it is remembered that the potato eye is in reality made 
up of a group of buds, only one or two of which usually grow, and that cutting 
through this group would most likely leave uninjured buds upon each piece in 
viable condition. 

The relation between the number of stalks and tbe yield is shown in 
the following summary of an experiment : 


Number of stalks per hill compared inth the yield . 


Variety. 

Size of tuber 
planted. 

Average number 
of stalks per hill. 

Average number 
of tubers per bill 

Average weight of 

1 tubers per lull. 

Yield per aero. 

All sizes. 

Small. 

Large. 

All sizes. 

Small. 

Large. 

All sizes. 

Small. 

«3 

hH 


Oz. 





Gr. 

Gr. 

Gr. 

Bush) 

Bush. 

Bush. 

Burbank.-. 

1 

4.3 

5.8 

4.5 

1.3 

212 

90 

1*29 

38 

16 

22 

1)0. 

u 

4.9 

7.9 

5.2 

2.7 

374 

125 

249 

67 

23 

44 

Do. 

2 

C. 5 

9.6 

6.1 

3.5 

407 

156 

311 

83 

28 

55 

Do. 

2£ 

6.7 

11.6 

7.9 

3.7 

518 

201 

317 

92 

36 

56 

Do. 

3 

7.9 

12.6 

8.2 

4.4 

635 

212 

423 

113 

38 

75 

Do. 

3* 

8.4 

15.2 

10.2 

5.0 

673 

188 

485 

120 

34 

86 

Do. 

4 

9.5 

17.3 

10.4 

6.9 

915 

273 

642 

163 

49 

114 

Do. 

4* 

9.6 

18.4 

11.2 

7.2 

967 

282 

685 

172 

50 

122 

Do. 

5 

11.0 

19.4 

12.2 

7.2 

983 

309 

674 

175 

55 

120 

Beauty of Hebron. 

o 

4.9 

15.1 

8.3 

6.8 

883 

209 

674 

157 

37 

120 

1)0 . 

2 £ 

5.7 

16.9 

9.8 

7.1 

953 

235 

718 

169 

41 

128 

Do. 

3 

6.3 

18 6 

10.9 

7.7 

1,015 

278 

737 

181 

50 

131 

Do. 

3;V 

7.0 

18.2 

10.4 

7.8 

1,072 

289 

783 

191 

52 

139 

Do. 

4“ 

7 0 

20.4 

11.8 

8.6 

1, 213 

323 

890 . 

216 

58 

158 

Do... 

4i 

8.5 

21.6 

12.4 

9.2 

1,282 

364 

918 j 

228 

65 

163 

Do . 

0 

8 9 

22.4 

13.8 

8.6 

1,265 

i 

383 

882 

225 

68 

157 
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There is a uniform increase in the average number of stalks per hill to correspond 
with the increased size of the seed tuber used. With the increase oi the number 
of stalks per hill there is also a practically uniform increase in the weight of the 
product, whether considered as total yield or separated into small and large 
tubers. u " 

We have therefore finally arrived at the conclusion that the weight of the piece 
is, in comparison with the number of eyes, the all-important factor in preparing seed 
material, and that within certain limits heavier pieces give larger yields. 

Ensiling turnips (Vermont St a. Report for 1891 , p. 88 ).— A trial 
of ensiling turnips resulted disastrously. 

Effect of fertilizers on the composition of crops, J. L. Hills 
('Vermont Sta . Report for 1891, pp. 50-54). —For three successive years 
corn, peas and oats, and rye have been grown on 1C differently fertilized 
plats, and analyses made of the crop to determine the amount of ferti¬ 
lizing ingredients removed by the crop on different plats. The results 
for the three years as summarized in two tables u seem to indicate that 
phosphoric acid was most needed on this soil and with these crops, and 
that it lasted longer and gave better returns than the other ingredi¬ 
ents. The soluble forms on the whole did better, but similar money 
value in the insoluble forms might have done as well.” 


DISEASES OF PLANTS. 

Walter H. Evans, Editor . 

Alfalfa root rot, G. W. Citrtis ( Texas Sta. Bui. No. 22, Sept., 1892 , 
pp. 211-215). —The cause of this disease is said to he the same as that 
of the u root rot of cotton,” which was described under the name Ozo- 
niani aurieomum in Bulletin No. 7 of the Texas Station (E. S. B., vol. i, 
p. 318). In the held the disease spreads from a center In an almost 
perfect circle at a rate of 50 or 60 feet per season, completely killing all 
plants in such an area. Plowing around such patches, even at quite a 
distance from where the disease is manifest, had no effect in cheek¬ 
ing its spread. During the cool season the dying of the plants ceases, 
to begin again upon the return of hot, dry weather. An examination 
of the roots shows that the fungus first attacks the crown and works 
downward to a depth of from 0 to 10 inches, beyond which the roots 
seem unaffected. The identification of the fungus was made by G. F. 
Atkinson. He says: U I am absolutely certain that one of the fungi 
which I find in the alfalfa roots sent me is identical with the Ozoniwn 
aurieomum , described in the Annual Eeport of Texas Station for 1889 
[also in Bulletin No. 7], * * * Besides this I have found two other 
fungi, one a saprophytic rnueor, which probably has nothing to do with 
the disease, the other an exceedingly active parasite, which I have re¬ 
cently separated from young cotton plants which had rotted off at the 
crown.” Sowing salt plentifully in cotton fields seems to have lessened 
the loss from root rot and the same agent is to be tried on alfalfa. 
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Kerosene will also be tried. It is expected that the alfalfa may be 
killed where this fungicide is used, but that the progress of the disease 
will also be stopped. 

Report of botanist of Vermont Station, L. E. Jones (Vermont JSta. 
Report for 18.01 , pj>. 128-148). —The subjects reported upon are, (1) use 
of Bordeaux mixture in potato rot and potato blight, (2) comparative 
tests of fungicides for potato blight, (3) a new potato disease, (4) 
treatment for apple and pear scab, (5) apple rust and cedar apples 
((>) ivspot disease of Baldwin apples, (7) brown rot of plums, (8) oat 
smut, (9) effect of various fungicides upon seed corn, (10) lettuce mil¬ 
dew and rot, (11) Vermont weeds. The notes on the potato blight and 
rot. a new potato disease, apple and pear scab, and oat smut are con¬ 
tinuations or abridgments of articles in Bulletin ]STo. 28 of the station 
(E. S. B., vol. hi, p. S91). In the comparative tests of fungicides for 
potato blight and rot, four formulas were used, (1) the standard Bor¬ 
deaux mixture; (2) a weaker Bordeaux mixture, containing 33 gallons 
of water instead of 22; (3) ammoniaeal copper carbonate; and (4) a 
glue mixture, the formula of which is sodium carbonate 12 ounces, 
copper sulphate 10 ounces, liquid glue 8 ounces, and water 45 gallons. 
The fungicides were used iu five potato fields. Through a misunder¬ 
standing only those potatoes dug from the viues treated with the full- 
strength Bordeaux mixture were measured for comparison, and the 
increase was 2G per cent over the yield in the untreated rows. Both the 
ammoniaeal copper carbonate and the glue mixture injured the leaves 
to a considerable degree. The experiment with apple rust as caused 
by cedar apples is in the same line as that mentioned in the Annual 
Keport of the station for 1890 (E. S. E l? vol. m, p. 479). 

A spot disease of the Baldwin apple, which has become quite common 
throughout the State, is mentioned. The apples showed sunken spots 
the size of a pea or larger. 

Tlie llesh underneath the spot showed brown discoloration for J inch or more in 
depth, and this discolored portion was quite bitter to the taste. Specimens of the 
diseased apples placed in a moist chamber soon developed small grayish pustules at 
or near the center of the spot, the pustule being from t 1 ,, to i, inch in diameter. 
Microscopic examination of these pustules showed their fungous nature, and their 
general occurrence upon the center of the brown spots indicated a direct causal 
connection of the fungus with the spot. 

Mr. J. B. Ellis, of Newiichl, New Jersey, identified the fungus as being probably 
Doth idea jpomigena, Schu. 

Owing to a lack of material the study of the fungus was not com¬ 
pleted, but will be continued another year. Inquiry fails to find any 
notice of this disease except on the variety from which it receives its 
name. 

A description of the brown rot of plums, caused by Manilla frucM- 
gena , is given, together with an account of the method by which the 
spores are carried over the winter and suggestions as to remedial treat¬ 
ment, Details ot‘ experiments made with oats treated for smut are 
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given. They were carried on during the past season on the plan set 
forth in Bulletin No. 2S, referred to above. 

The effect of several fungicides on the vitality of seed corn is given. 
Treatment of 2 varieties of corn with water heated to from 100° to 150° F. 
was attempted, with the following result: One variety of low vitality 
was injured by treating it with water heated above 120°; below that 
temperature tiie treatment seemed beneficial; with the other variety 
no perceptible effect, even for the highest temperature, was noted. 
Soaking the seed in Bordeaux mixture was somewhat beneficial. Soak¬ 
ing for fifteen minutes in copper-sulphate solutions had no effect. If 
this treatment was continued for an hour or longer the seed was injured. 

Mention is made of the occurrence of lettuce mildew (Peronospora 
gangliformis) and lettuce rot (Botnjtis vulgaris) in the greenhouse of the 
station. Fumigation with sulphur removed every trace of the former. 
The rot was much worse upon some varieties than upon others, the 
“ head ” varieties being the only ones attacked. 

A list of forty-two of the weeds of Vermont is given, of which the 
following may he considered as the “worst weeds: ” Quack grass {Agro- 
pyrum repens ), white daisy (Chrysanthemum Leucanthemvni ), charlock 
(Drassica spp.), live-forever (Antennaria plantuginifolia), hawk weed 
(Hieraceum aunnvtiucum), lance-leaved plantaiu (Phmtayo laneeohita), 
wild carrot (Daueus earota ), brake (Osmunda cimimnomea), yellow dock 
(Rumex crispm), and Canada thistle (Onions arvensis). 

ENTOMOLOGY. 

The pear tree psylla, M. V. Sltngerland (N~ew Yorl: Cornell St a. 
Bui. No. 4-1, Oct., 1893, pp. J61-18G, Jigs. 8). 

Synopsis. —A report of studies and observations on the pear tree psylla (Psylla pyri- 
cola) by the author under the following heads: Past history; classification; indi¬ 
cations of presence; appearance and life history, including a detailed account 
of a single generation from breeding-cage exx>eriments; methods of repression; 
technical descriptions of nymph and adult forms; ami bibliography ami syn¬ 
onyms, A shorter account of these investigations was published in the proceed¬ 
ings of the Association of Economic Entomologists in Insect Life, voi. V, pp. 
100-103. 

The pear tree psylla was introduced into Connecticut from Europe 
iu 1832, and lias been quite widely distributed over tbe northeastern 
portion of the United States as far west as the Mississippi Valley. In 
1893 it did great damage to pear orchards in certain localities in New 
York and New England. Trees attacked by this insect show a weak¬ 
ened vitality early in the season. The new growth is restricted and 
soon begins to wither. The leaves turn yellow and by midsummer 
very many of the leaves and half-formed fruits have fallen to the 
ground. Immense quantities of a sweet fluid called honeydew cover 
the twigs, branches, and trunks of the trees. This houeydew is at first 
clear, but is soon filled with a black fungus (Fumago salicina). 
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Tlie following summary is taken from the article in Insect Life above 
referred to: 

The adult insect measures scarcely 3 mm. hi length, is very active, an<l strikingly 
resembles a cicada m miniature. The nymphs are oval, exceedingly flat, of a light 
yellowish color when young, hut becoming blackish, with distinct markings when 
full-grown The light yellowish cylindrical-o\ ate eggs, which are scarcely visible 
to the unaided eye, are attached by a short stalk near the larger end and have along, 
slender thread projecting from the smaller end. 

My observations upon this pest began in December, 1891. At that time adults and 
a few nymphs were found hidden in the crevices of the bark of Ike pear trees; no 
eggs were found. The hibernating adults were watched aud the trees carefully ex¬ 
amined at various times during the winter, but no eggs were laid until about April 
10, when the adults were frequently seen in copulation. These eggs were la id in tlie 
creases of the younger launches about the bases of terminal buds. Eggs on branches 
brought iuto the insectary at this time hatched in eleven days, hut in the held the 
nymphs did not emerge until about May 10, when the leaves had begun to unfold. 
The mini'lle creatures immediately crawled as far as possible into the leaf axils ami 
began sucking the sap. This seems to he the favorite point of attack through the 
season, and nymphs are invariably found in the leaf axils or on the stems of the 
fruit, unless very numerous, when they cluster about the branches just below tlie 
leaves or along the midrib of the leaves. They prefer the younger and tenderer 
branches and leaves, which often droop early in the season from the excessive loss 
of sap occasioned. 

By careful observations upon isolated individuals I have found that the nymphs 
molt live times, including the one at which the adult insect appears. 

Adults of the first spring brood began to appear about June 1. For two days after 
emerging they were of a greenish color and then took on the characteristic red and 
black markings. Eggs from these adults were plentiful about June 15 and were 
found on the under side of the younger leaves, usually partially hidden in the pubes¬ 
cence along each aide of the midrib. Adults of this second brood appeared in about 
thirty days, or July 15. There will thus be at least three and probably four broods 
during the season. During the summer all stages of the insect may bo found on the 
trees, owing to the overlapping of the broods. 

The summer forms of the adults are smaller and less intense in coloring than the 
hibernating adults. In the former the front wings are of a yellowish tinge, and the 
veins, even in dark specimens, are light yellow, while the front wings of the latter 
are nearly transparent, with dark shades in the cells and very dark brown or black 
veins. After a careful comparison of both forms with the descriptions of the four 
known pear psyllas, pyri, pyricola, pyriauga, and simulaus , I am led to believe that the 
insect in question is Psylla pyrieola , and that Paylla ttimilanx is the winter variety or 
hibernating form of pyricola. 

Last year tlie nyinplis were so numerous by June 15 that the honeydew secreted 
covered the branches and trunks of the trees, and was accompanied by the usual 
black fungus, which gave the trees a very smoky, unhealthy appearance. The 
honeydew appears to be secreted only by the nymphs, hut m what mariner 1 do not 
know. The excrement and honeydew are distinct, the former having a firm, whitish 
appearance, while the latter is clear like water. I think both secretions come from 
the anus. 

With a view to finding an effective means of destroying this pest, eggs 
were dipped into kerosene emulsion (fall strength and diluted with three 
parts of water heated to 130° E.), undiluted kerosene, turpentine emul¬ 
sion (diluted with three parts of water), undiluted turpentine, crude 
carbolic acid emulsion (diluted with ten parts of water), resin wash 
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(triple strength atul heated to 130° F.), whale-oil soap (double strength), 
sulphate of potash wash (double strength), concentrated potash (1 pound 
to 1 gallon of water), and undiluted benzine. In all cases the eggs 
hatched a few days after treatment. 

Nymphs dipped in kerosene emulsion were killed even when the 
emulsion was diluted with twenty-five parts of water. Spraying ex¬ 
periments with the kerosene emulsion were also successful. 

Bv carefully examining the trees before and soon after spraying, it was estimated 
that from 75 to 90 per cent of the nymplis were killed by one spraying with kerosene 
emulsion diluted with twenty-five parts of water. Some of the nymphs had by this 
time become nearly full grown, but these were as quickly and effectually destroyed 
as were the young' ones. The habit of the nymphs of feeding* in the leaf axils made 
il easier for the spray to reach them; the liquid would naturally run down the leaf 
petioles and twigs and gather in the axils, and thus become very effective. It was 
found that 2 quarts of the dilution was sufficient fora large dwarf tree; and thirteen 
such trees could easily be sprayed in h al f an hour with a knapsack sprayer. It would 
of course take more time and material to spray the large standard trees, but the 
whole cost for each tree would not be more than 1 cent a tree for time and ma¬ 
terial. * “ 

The honey dew did not interfere with the action of tlio insecticide this year—1S92. 
This was probably clue to the fact that many hard showers fell during the early part 
of the season. The rain wushed off much of the secretion. This fact should be 
taken advantage of by fruit growers in spraying for the pest. Spray soon after a 
heavy rain storm if possible; a shower soon after spraying will not lesson the de¬ 
structiveness of the emulsion as the nymphs are killed almost instantly. *■ * 

The best time to spray is early m the spring just after the leaves have expanded. 
In 1892 about May 15 was the best time. Then this first brood of nymplis had all 
emerged and were exposed in the axils. It was this first brood that did the most 
damage in 1891. Therefore it is very important that the insect should be checked 
early in the season. 

The white grub, G-. H. Perkins (Vermont Sta> Report for 1891, pp. 
141-155 ),—-Accounts of observations by the author on the life history 
of species of Laehnosterna prevalent iu Vermont, and notes oil experi¬ 
ments for their repression. 

Until recently all writers have declared that the Lacftnosterna larvm, the white 
grubs, complete their growth in the spring or early summer and then in a short 
time change to beetles. Our observations show very conclusively that this is not 
true, but that the larva* get their full growth during the early summer, enter the 
chrysalid state, and emerge as perfect beetles late in the summer or early in the fall. 
They remain more or less dormant during the winter in the ground, a few coming 
from the ground in the fall, but most not until tbe following spring. The eggs are 
laid in spring and the beetles die in early summer. 

Mites, thought to be of tbe genus Tyroglyphus or Rhtoglyphus , tvere 
observed on the legs of larvae dug* from the ground early iu March. 
The fungus Cordyeeps ravenelii atos on larvae dug April 2. Lame of 
three sizes were found in the ground at the same time, 

Altogether several hundred larvte were collected and placed in boxes, where they 
could be watched. They continued in excellent condition throughout the summer, 
but, with two exceptions, showed no indication of pupation until September, These 
two made cells and pupated early in May. The rest were all changed to beetles by 
the last of September. There was no appreciable change in size or appearance of 
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the large larvae during the summer, although as they were supplied with turf they 
did not lack food. * * * 

The first beetles appear usually about the first of May, but unless the season is 
unusually early they are not at all abundant until the middle of May or even later. 
After the middle of May the numbers increase until after tbe first of June, when 
usually there is a decrease. Few are seen after the last of June until the new brood 
makes its appearance as a few stragglers in September, October, or ov r en November. 
These last probably all perish from cold; some certainly do. 

The common species here are Lachn os tenia (labia , Smith, and L. faucet, Froli. Very 
much less common are L. grandis , Smith, L. arcaata , Smith, L . insperata, Smith, 
and L. rugosa, Mels. Usually more males than females were taken. 

Larvae kept for a week iu frozen ground in January were killed. 
Other similar experiments gave the same results. u Yet some of the 
grubs dug from frozen ground iu March were, to all appearances, not 
injured.” 

Grubs kept for weeks in sand almost entirely free from vegetable 
matter were not starved. Dryness of the soil injures the grubs and 
if long continued destroys them. Potash salts were not especially 
injurious to the grubs. unless used in large quantities. Salt and 
wood ashes were unsuccessfully used as insecticides for these grubs. 
Bisulphide of carbon and kerosene emulsion were effective. Ants, 
frogs, raccoons, and other enemies of the grub are mentioned. 

Notes on insecticides, G. II. Peekins (Vermont Sta. Report for 
1891, pp. 155-159) *—Brief notes on the author’s experience with Paris 
green, kerosene emulsion, and potash salts. Naphthaline has been 
found to be an efficient repellent of moths, while pyretlmim and cedar 
chips were of no use for this purpose. 


FOODS—ANIMAL PRODUCTION. 


E. W. Allen, Editor. 

Analyses of maple sugar and feeding stuffs, J. L. Hills (Ver¬ 
mont Sta . Report for 1891 , pp. 18, 19). —Results of the determination 
of sugar in 01 samples of maple sugar, and analyses of the following 
feeding studs: Hay from tali fescue, redtop, alfalfa, orchard grass, 
Rhode Island bent grass, fowl meadow oat grass, fowl meadow grass, 
timothy, green barley, damaged corn meal, mixed meal, corn germ feed, 
cream gluten feed, and animal meal. The percentage of sugar in the 
different samples of maple sugar ranged from 70 (very wet) to 99.5 (white 
granulated crystal). 

Experiments in feeding steers, C. 0. Geoeoeson, P. G. Burtis, 
and W. Shelton (Kansas Sta. Bui. No. 81, Sept., 1892, pp. 51-98, 
plates 8). 

Synopsis .—A comparison on four lots of five steers each of stall-feeding and feeding in 
tbe yard in winter, of whole corn and com meal, and of corn meal and a rich 
nitrogenous grain mixture. After six months’ feeding the animals were sold 
and slaughtered. All were fed at a financial loss. The lot fed tbe nitrogenous 
ration were pronounced in much the best condition and produced gain ai, rela¬ 
tively the lowest cost for food. The results were in favor of stall-feeding, and 
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indicate tliat the expense of fattening may be considerably increased by outdoor 
feeding in winter. The results as to the relative value of whole corn and corn 
meal were inconclusive. The experiment calls attention to the losses which 
may result from feeding steers beyond a certain weight, showing that beyond 
a certain point the amount of food required per pound of gain in weight 
increased considerably. 

Tlie questions for winch answers were sought in this experiment were: 
“Is the exclusive corn diet, winch is well-nigh universal in those States, 
the cheapest way of finishing beeves for market? Is there anything 
gained by sheltering fattening beeves? Do we get better returns from 
com meal than from whole corn?” Twenty grade Shorthorn steers, 
three-year-olds, selected from a herd of nearly two hundred, were di¬ 
vided into four lots of five animals each. Two lots were fed on whole 
corn, corn fodder, and prairie hay, one lot being confined in the barn 
and the other in an open yard containing a shed open on the south 
side. The other two lots were fed in the barn, one receiving corn meal, 
corn fodder, and prairie hay, and tlie other a mixture of corn meal, lin¬ 
seed meal, bran, shorts, corn fodder, and prairie hay. The feeding 
lasted from November 30 to May 30. The amount of food given was 
regulated by the appetite of each animal. The nutritive ratios of the 
rations of the several lots were as follows: Mixed-grain ration 1: 6.27 to 
1: 5.92, corn-meal ration 1:11.16, whole-corn ration 1: 12.06 tol: 12.87. 
Tlie average weight of the steers at the beginning of the trial was 
1,200 pounds, and the average cost 83.29 per 100 pounds live weight. 
The steers were weighed separately each week. 

At the conclusion of the trial the steers were sold to the Armour 
racking Company at Kansas Oily, and data were secured as to the 
dressed weight and intestinal fat in the case of each steer. The lot- 
fed mixed grain were sold at $4.20 and the other lots at $4.10 per hun¬ 
dred weight. Summaries are tabulated for each steer of the food eaten, 
fluctuations in live weight, cost of food, water drank, dressed weight 
shrinkage in dressing, and intestinal tat; and the financial result is 
given lor each lot. The cost of food is based on ear corn at 47 cents, 
corn meal at 55 cents, shorts at 54 cents, bran at 40 cents, linseed meal 
at $1,35, tame hay at 25 cents, cornstalks at 12| cents, and prairie hay 
at 171 cents per 100 pounds. 

A condensed summary of the results follows: 

Summary of results of feeding trial with steers. 



Average 
gam in 
live 
weight. 

Pood con¬ 
sumed per pound 
of gain. 

Total 
coat of 

Selling 
price 
per lot. 

Grain. 

Coarse 

fodder. 

food per 
lot. 

Lot 1,mixed-grain ration. 

Lot 2, corn-meal ration .. 

Lot 3, whole-corn ration,in barn.. 

Lot 4, whole corn ration, in yard. 

Pounds . j 
435. G 
2G8.0 
284.2 
312.8 

Pounds . 
10,0 

18.3 
14.1 

15.3 

Pounds. 

3.2 

3.5 

4.7 

2.8 

$155.00 
105.5G 
104.27 
120.01 

$341.40 
299.30 
300.53 
300.53 
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In tlie financial statement no account is taken of tlie cost of feeding 
or tlie value of the manure. All four lots were fed at a financial loss, 
this loss ranging with the different lots from $15.4-8 with lot 3 to 
$37.21 with lot 4. 

“ The showing on the block was decidedly in favor of loti [mixed 
grain ration], Several good judges of meat, who examined and com¬ 
pared the carcasses after slaughtering, had no great difficulty in pick¬ 
ing out the best fed lot. Aside from being the heaviest, the meat was 
thicker and the fat more abundant and better distributed. The car¬ 
casses of the other three lots did not differ in appearance to any 
marked degree, hut the figures show some difference in favor of those 
fed indoors.” 

The food nutrients consumed per pound of gain are stated as fol¬ 
lows: 


Food nntrienln per pound of gain in live weight. 


! 

i 

1 Gain in 
lli\ c weight 

Consumed per pound 
of gam 

Protein 

Carbohy¬ 

drates. 


Pounds. 

1,213 
905 

I X, 340 

1,421 
| 1, 50 i 

1 

Pounds 

0.968 

1.570 

o. 9 n 

| 0.909 

1 0 934 

Pounds. 

15. 00 
9 33 
JO 51 
10. 97 
12.02 

Lot 1, Februai y 22 to May lit) .j 

Lot 2, November 30 to Ma\ 30. 

Lot 3, November 30 to Ma\ 30. ' 

Lot 4, November 30 to May 30.<. 


With the exception of the second period of lot 1, which is accounted for by the 
fact that as the animals ripened more and more nourishment was required for each 
pound of gain, there is here a remarkable uniformity in the amount of protein 
required to make a pound of gain, regardless alike of the difference in gain and the 
difference of carbohydrates. I have nowhere in works on feeding seen this relation 
of protein to gain pointed out, and I venture to call attention to it hero because it 
may he of much practical importance. It suggests that tlie feeder should base liis 
valuation of any feed almost exclusively ou the amount of digestible protein it con¬ 
tains, and instead of buying it by the bushel or by the hundred weight, he should 
buy it at so much per pound of digestible protein, precisely as artificial fertilizers 
are bought for the amount of nitrogen, potash, and phosphoric acid they contain. 
It is a confirmation of the practical value of the u feeding standards ” as a guide ill 
feeding, and is in tact simply a presentation of the same principle in a different 
form. That the amount of protein required for a pound of gain increases as the ani¬ 
mal ripens is proven by the diminished gam for the feed consumed. In this con¬ 
nection the following figures, which are deduced from the tables of lot 1, will be of 
interest: 


Gram eaten per pound of gain. 

Pounds, 


After 56 days. 7. SO 

After 84 days. 8. 07 

After 112 days. 8.40 

After 140 days. 9.01 

After 168 days. 9.27 

After 182 days. 10.00 
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This simply confirms whai is known to every feeder, that it ousts more to finish a 
steer off than it does to gi\ e him the main portion of his weight. It show s that the 
greatest profit is likely to he made if the cattle are marketed as soon as in fairly 
good condition, oilier conditions being equal. This being the case, there is but little 
encouragement for feeders to bring highly finished cattle on the market. The pack¬ 
ers do not pay enough more for that class of cattle to pay for the extra feed it re¬ 
quires to put them in condition and leave the same margin of profit to the feeder 
that ho can realize on ail animal in only moderate tlesli. 

[As between barn-feeding* and yard-feeding, although lot <1 fed in the yard gained 
more than lot 3 ted similarly in the barn, they shrunk more in transportation to 
Kansas City, so that the two lots weighed the same at the time of sale.] 

Each steer in the yard ate 814 pounds more corn than the steers similarly fed in 
the barn, and also somewhat more of the rough feed. [It cost] 12 bushels of corn at 
33 cents a bushel, or $4 more per head infeed to feed outdoors than it did in the 
barn. Whether it is more profitable to pay this tribute to cold weather under outdoor 
management than to invest it in shelter, each feeder must decide for himself. 
It should ho noted in this connection that on the whole the season was very favo¬ 
rable to outdoor feeding. % v v The gain was very light during the coldest 
weather. H M * 

[ As between whole com (lot 3) and corn meal (lot 2)] it required only 0.8 pound 
more ear corn than corn meal to each pound of gain. * * * The test can not, 
however, be considered conclusive. The steers were not accustomed to com meal, 
and for some time after the experiment began they did not eat enough to maintain 
their weight. * * * 

Lot 1, fed on the “ balanced ration ” in the barn, as described elsewhere, stands out 
conspicuously in comparison with the others. They laid on flesh much more rap¬ 
idly and on a much less weight of feed for the gain made. * * ' They ate well; 

they seemed to relish the feed; they did not suffer from indigestion or scours, as was 
the case with a few of the others for brief periods. v * * 

The feeding of this lot proves that the balanced ration will fit cattle for market 
much more rapidly than corn, and that it is unprofitable to continue the feeding 
much beyond the period of rapid gain. While they gained 1,213 pounds during the 
first twelve weeks, they gained only 965 pounds during the last fourteen weeks, and 
that, too, on a considerably richer feed. 

At the conclusion of the description of the experiment photographic 
reproductions are given of two steers from each lot. 

Feeding experiments with steers, C. A. Goessmann ( Massachu¬ 
setts State Sta. Bid. Vo. 44, Oct., 1892, pp, 2-16 ).—These experiments 
were in the same line as a previous one reported in Bulletin No. 40 and 
the Annual Beport of the station for 1891 (E. S. B., vol. hi, p. 102, and 
IV, p. 67), namely, the estimation of the cost of producing heef in the 
case of growing steers. 

The first series of experiments indicated that on the same nation 
yearling steers made a higher rate of gain than two-year olds, and that 
in order to fatten beef profitably at the current market prices much 
care must be exercised in selecting and compounding the feeding stuffs 
used. 

The present trial was with two yearling grade Shorthorn steers, 
weighing GOO and 675 pounds respectively, and lasted from December, 
1889, to March, 1891. This time is divided into three periods, the first 
winter’s feeding, the summer pasturing, and the second winter’s feed¬ 
ing. During the first winter’s feeding the steers received at different 



FOODS—ANIMAL PRODUCTION. 


479 


times sugar beets, com fodder, corn stover or silage, and wheat bran with 
gluten meal, or with linseed meal or corn-and-cob meal. In the summer 
they were turned out to pasture, and the second winter they received 
wheat bran, cotton-seed meal, and hay, to which barley meal and barley 
straw were added at different times. Analyses with reference to both 
food and fertilizing ingredients are given of all the feeding stuffs used, 
in calculating the financial results account is taken of the value of the 
fertilizing ingredients of the food, and the following prices are used: 
Wheat bran $16.50 (first winter) and $23.50 (second winter), gluten 
meal $23, old-process linseed meal $27.50, cotton-seed meal $27.50, 
corn-and-cob meal $16.50, barley meal $30, corn stover $5, com silage 
$2,75, com fodder $7.50, barley straw $5, roots $4 to $5, and hay 
$12 to $15 per ton, and pasturage 40 cents per head per week. The 
steers were bought at 3£ cents per pound live weight. Full data for 
the experiment are tabulated. A summary of the gains iu weight for 
each period is as follows: 

Live weight of steers, 



Weight at 
beginning 
of period 

Gain in 
weight dur¬ 
ing peiiud. 

Average 
daily gain 
in weight. 

First winter: 

Steer 1 . 

Steer 2 . 

Summer pasturage: 

Steer 1.... 

Pounds. 

(57.") 

GOO 

805 

m 

1,020 
923 

Pounds. 

220 

240 

125 

83 

308 

231 

Pounds 
l. 53 
1. 07 

0.87 
0.58 

1. 90 
1. 43 

Steer 2. .. 

Second winter: 

Steer 1 .... 

Steer 2... 



The steers were fed at a financial loss. The first winter there was a 
profit not quite equal to the value of the estimated manure; on pas¬ 
turage there was a loss of about 3 cents each per day, and the second 
winter the financial results were less satisfactory than the first winter. 

“The results of the second feeding experiment emphasize the state¬ 
ment made in connection with the report of our first experiment, 
namely, cheaper and more efficient fodder rations than most of our 
grass lands—meadows and pastures—can furnish have to be devised 
to render the production of beef for our markets remunerative.’ 7 

Soiling crops and feeding experiments with soiling crops, O. S. 
Piielps (Connecticut titorrs Sta. Bid, No, 9, Nov,, 189:1, pp, 16), 

Synopsis .—The experience of the station for four years in growing wheat fodder, 
clover, oats and peas, oats and vetch, Hungarian grass, scarlet clover, soja 
Leans, cowpeas, and barley and peas for soiling is given, together with a general 
discussion on the comparative value of legumes and a description of a feeding 
experiment with soiling crops for milch cows. 

u Under the soiling system more stock can be kept on a given acre¬ 
age than by pasturing; much of the exx>enseof fencing is saved; nearly 
all of the food given is available for the formation of products, as there 
is no waste of energy in searching for food; and the manure can be pre¬ 
served free from waste. 77 
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A calculation of tlie amounts of food ingredients from 1 acre of 
several different hinds of forage crops, based on the yields and analy¬ 
ses of the crops at the station, are given below: 


Valuable con^lituenis per acre. 



Total 

crop ] 

Protein. 

Pat. 

Nitrogen- 
free ex¬ 
tract. 

Fiber. 

Fidel A, 1S00. 






Tons 

Founds. 

rounds 

Fo ds. 

Founds. 


22.0 

082 

242 

540 

2,280 

Field J, 1S01. 






Oats and vetch! } °* ‘*' I >. 

10.8 

i 

005 

144 

2, 036 

1,200 

Bailey aud peas. 

4 9 

350 

67 

714 

51 0 

Total, tvs o crops. 

15.7 

901 

211 

2, 750 

1,700 

Field JJ , ISO?. 






Wheat fodder.-. 

30.0 

400 

200 

2, 002 

1,430 

Cowpeas. 

31.4 

370 

01 

935 

730 

Total, two crops. 

22.0 

970 

291 

3, 627 

2,100 


From four years’ experience the station recommends the following 
series of crops for soiling throughout the summer for central Connecti¬ 
cut: 


Kinds of fodder. 


Bye fodder. 

Wheat fodder. 

Glover. 

{ Jrass (from grass lands) 

Oats and peas. 

Oats and peas. 

Oats and peas. 

(’lover rowen (from 3)... 

Hungarian. 

Cowpeas. 

Bowen (from grass lands) 

Bariev ami upas. 


Amount of heed 
acre 


per 


| A](proximate Approximate time 
jtinie of seeding. of feeding. 


2^ to 3 bushels 
2* to 3 bushels. 
20 pounds . 


Sept. 1. 

Sept 5-10. 

July 20-30 - 


2 bushels each . J 

2 bushels each . i 

2 bushels each. 


Apr. 10. 

Apr. 20. 

Apr. 30. 


1> bushels 
1 bushel .. 


June 10... 
June 5-10. 


2 bushels each.I An<r. 5-10 


May 10-20. 

May 20-June 5. 
June 5-15. 

June 15-25. 

June 25-July 10. 
July 10-20. 

July 20-Aug. 1. 
Aug. 1-10. 

Aug. 10-20. 

Sopt. 5-20. 

Sept. 20-30. 

Oot. 1-30* 


• Feeding experiments with sotting crops for milch cows (pp. 9-16).— 
With a view to studying the value of various green fodders for milk 
aud butter production, feeding trials were made during the summers 
of 1891 and 1892, four cows being used in each case. Daring these two 
seasons green fodder crops were fed from June 1 until November 1; 
the feeding trials proper lasted from June 8 to September 22,1891, and 
from May 29 to August 15,1892. In 1891 there were three grade Jer¬ 
sey and one Jersey-Cuerusey cow, and in 1892 the same cows were 
used except that one grade Jersey was replaced by another. The 
amount of green fodder fed varied from 50 to 75 pounds per day, 
according to the moisture of the crop. The grain was the same for 
both years, aud consisted of 3 pounds of com meal and 1 pound of new- 
process linseed meal per day, fed with a small quantity of cut hay or 
oat straw. The soiling crops tested were wheat fodder, timothy and clo¬ 
ver, oats and peas, oats and vetch, Hungarian grass, clover, rowen, 
and cowpeas. These were fed in periods of four days each in 1891, and 
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of seven clays cacli in 1892. The data given include analyses of the 
green fodders fed, analyses of the milk given in different periods, and 
the calculated Amount of butter. A statement is also given showing* 
the food ingredients, potential energy, and nutritive ratio of each 
ration fed. 

In these experiments when clover was fed the amounts of milk and lmtter were 
considerably increased and the percentages of fat weie higher than during the test 
with Hungarian grass just before and after those with ckn er. The average product 
from four cows during the first series of clover tests (August 10, 11, and 18) of 1891 
was 281 pounds of milk and 15.6 pounds of butter, and the average percentage of fat 
was 5.3 per cent; while for the tests with Hungarian grass (August 3 and 27) the 
average quantity of milk was249 pounds, and of butter 12.9 poun ds, and the average per¬ 
centage of fat 5 per cent. " * ' The advantages of clover to the dairy farmer may 
he briefly summed up as follows: It is more valuable than hay or corn stover in the 
production of milk; it obtains much of its nitrogen from the air and can be grown with 
mineral fertilizers only; it increases the value of the manure; and it ton ds to improve 
tlie soil by the decay*of its roots, stubble, and leaves, which remain after the crop is 
harvested. 

Corn fodder vs. corn silage for milch cows, W. W. Cooke and 
J. L. Hills (Vermont 8ta. Report for 1891 , pp. 75-86). 

Synopxis .—A comparison between ensiled and field-cured fodder com for milch cows. 
Alternate rows of com were stocked m the field and ensiled respectively. Three 
cows were fed silage and corn fodder respectively, to which hay and grain were 
added in four periods of lour weeks each, being changed from one ration to the 
other at the end of each period. The cows gave about 9.1 per cent more milk on 
silage than on corn fodder, but in general the milk was of poorer quality. 

Alternate rows of corn were put into the silo and stooked respect¬ 
ively. The com fodder was brought to the barn and placed in stooks 
on a slightly sloping* piece of ground. The stooks contained from 400 
to 800 pounds. They were drawn together tightly at the top and 
bound with a cord, and were left standing outside until needed for 
feeding. 

About the first of November a feeding experiment with the silage and 
corn fodder was commenced with three cows, all fresh in milk. Each 
cow received 8 pounds of hay and 4 pounds of grain, and in addition two 
cows received silage and one corn fodder. At the end of four weeks 
the cow on corn fodder was changed to silage, and vice versa . The 
cows were changed from silage to corn fodder and rice versa four times 
during the trial, so that each cow received corn fodder for two periods 
and com silage for two periods. The lasl; twelve days of each period 
the milk of each cow was analyzed and the amount of water drank was 
also recorded. Samples of the silage wore taken weekly for analysis 
and samples of each stock of com fodder as soon as it was cut up. 
These analyses are tabulated. Data as to the yield and composition of 
the milk and amount of water drank are also tabulated. 

Every time the cows changed from corn silage to com fodder and hack again to 
silage the average of the amounts of milk given during the two si]age periods 
is larger than that during the fodder period, and when the change was made from 
com fodder to si Inge and back again to fodder the silage proved superior to the 

11804--No. 6-3 
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fodder. In other words, the silage yielded per day and per cow more millc than the 
corn fodder. " 71 

In eight cases out of nine com fodder produced milk with a larger per cent of 
solids than that given hy corn silage, and in seven cases out of nine the milk also has 
a higher per cent of fat. In general, then, corn silage, lias given more milk ot a 
poorer quality and corn fodder less milk of a richer quality. r l he average milk from 
corn silage contained 13.91 per cent total solids and 1.05 per cent fat; the average 
from corn fodder, 13.35 per cent solids and 4.28 per cent iat. 

Tlie tiiree experimental cows produced *1,897 pounds of milk while eating 9,089 
pounds of corn fodder. At the same rate the whole of the corn fodder would have 
produced 7,688 pounds of milk. The same cows ate 14,266 pounds of the silage and 
produced 5,922 pounds of milk, or the equivalent of 8,525 pounds of milk for the 
whole 20,532 pounds of silage. This makes a total of 838 pounds of milk or 9i per 
cent in favor of silage. Calculating in the same way for solids and fat the table 
below is obtained: 


Yield of mill, eic.. on silage and vorn fodder from equal areas. 



Milk. 

Total ! 
solids. 

Fat 


Pounds'. 
8,525 
7, CSS 

Pounds. 

1,090 

3,020 

Point tin. 

m 

329 


Gain due to silage. 

Gain per cent....... 

837 

9 . rT 

72 

•— 

30 


4 0 



If the last twelve days of each period are used as a basis for calculating the whole, 
tlie gain iu favor of silage amounts to 6]- per cent of milk, 3 per cent of solids, and 1 
per cent of fat. * “ 

[As between ensiling and stooking,] the loss of dry matter is nearly the same, 
20 per cent in ensiling and 19 per cent in stocking. The, loss of albuminoids is high¬ 
est in the stooked, so that we should expect from analyses that the dry matter in the 
corn fodder would have a lower feeding value than that of the silage, and in the 
feeding trial we find that a pound of dry matter in the silage produced about 9 per 
cent more milk than an equal amount in the com fodder. 

[These results are compared with those obtained at the Wisconsin Station, with 
which in general they u agree very closely.”] In Wisconsin silage produced 5 per 
cent more milk than corn fodder, in Vermont per cent. In Wisconsin silage pro¬ 
duced per cent more butter than corn fodder, in Vermont 4. per cent. * K * 
[But] in Wisconsin the milk given while eating silage was slightly richer than that 
given during the corn fodder periods, while in Vermont the milk given on corn fod¬ 
der was decidedly richer than that on silage. v y * 

The cows seemed to like the silage a little better than they did the corn fodder, 
though they ate the corn fodder with a great deal of relish. 

[With reference to the amount of water consumed on the two rations, it is shown 
that] in seven out of eight tests the cows took more water into the system daily and 
gave more milk while eating silage than while on corn fodder and in the other case 
the amounts were equal; thus on the ration which produced the most milk they con¬ 
sumed the most water. When the cows returned at a later period to the same ration 
they had had earlier they of course gave less milk and took less water in three eases 
out of four. The average shrinkage in milk was 8 per cent and they took 10 per cent 
less water. These figures show that cows need to consume more water the more 
milk they give, and that they will do so whether the food is succulent or dry. 

A comparison of clover silage and corn silage fed to milch 
cows, J. L. Hills (Vermont Sta. Report for 1891, pp. 86, 87).—In a 
comparison of these foods oil ten cows iu three periods of eight days 
each, the clover silage did not do as well as the corn silage.” 
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Effect of change of quarters on quantity and quality of milk, 

J. L. IIills ( Vermont Sta . Report for 1891 , pp. 87, 88 ).—“On the morn¬ 
ing of October 30 the herd was milked for the last time at the old sta¬ 
tion farm and then driven 3J miles to their new quarters at the present 
farm. Composite samples were taken of the milks of seven cows for 
four milkings before and four after the change.” The results of the 
analyses of these samples arc tabulated. 

Not only was there a general increase in yield during the two days, hut each in¬ 
dividual cow gave more at each milking than at the corresponding one before the 
change. Six out of seven gave a poorer quality after the change. * * * 

The quantity gain iu the aggregate was greater than, the quality loss, so that 
per cent larger yield of milk ingredients followed the change. 

Experiments in pig-feeding, H. T. French and G. D. Thompson 
(OregonSta. Bul.STo. 20, Sept ., 1892,pp. 12,plates 8). 

Synopsis. —Statistics are reported as to the practices in pig-raising in Oregon, and an 
account is grven of a feeding trial made with six pigs, averaging 150pounds each, 
to compare a\ hole oats and wheat, fed separately, with the same grains ground 
and Avith a grain mixture. Much of the grain fed whole seemed to bo undigested. 

With a view to ascertaining the general practices among formers in 
Oregon in raising pigs, a circular of inquiry was mailed to seventy-live 
persons in different parts of the State. Eeplies were received from 
sixty of these, which summarized showed that 75 per cent fed their 
pigs one year or more before slaughtering; that 00 per cent slaughtered 
their pigs at between 150 and 200 pounds, 30 per cent at between 200 
and 250 pounds, and 10 per cent at between 250 and 300 pounds; that 
pasturage on green wheat, stubble, or woodland was tbe most common 
food for growing pigs, and wheat, oats, barley, and screenings for fat¬ 
tening pigs; and tliat 50 per cent fed tbe grain whole, while the 
remainder used more or less ground grain. 

An experiment was made at the station with six pigs, all of the same 
litter, which were divided by weight into three lots, with a sow and a 
barrow in each lot, and fed from September 1 to December 29—120 
(lays—as follows; Lot 1, chopped oats the first two months and ground 
wheat the last two; lot 2, whole oats the first two months and whole 
wheat the last two; and lot 3, mixtures of ground oats and wheat with 
shorts or barley or both. The grain was soaked before feeding and 
salt was added. Charcoal was fed regularly. 

The pigs were nearly five and a half months old at tbe beginning 
of the trial and averaged about 150 pounds each in weight. At the 
close of the trial they ranged in weight from 286 to 329 pounds. The 
following is the summary of the results for each lot: 


Sum many of results of feeding pigs. 



Total 
gain, in 
weight-. 

Total 
i’ood i 
eaten. 

Food 
eaten per 
pound of 
gain. 

Cost of 
food per 
pound of 
gain. 

Loti, chopped oats and ground Arhe.it . 

Lot 2, whole oats and whole wheat. 

Lot 3, grain mixture. 

Pounds. 
330.3 
308." 0 
318.0 

Pounds . 
1, 603.0 
1,829.5 
1, 502. 5 

Pounds. 

4.8 
6.0 

4.9 

Cents. 

5.9 

7.2 

5.5 
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The cost is based on oats and barley at $1 per 100 pounds, wheat at 
.$1.36, and shorts at 90 cents, and apparently no charge was made for 
grinding. The total gains made during the first two months were, 
on ground grain, 155 pounds: on whole grain, 185 pounds 5 and on grain 
mixture,262 pounds: and during the last two months, on ground grain, 
175.5 pounds; on whole grain, 125 pounds; and on grain mixture, 56 
pounds. 

The manure was gathered at various times and examined in a mechanical way to 
determine how much of the whole grain passed through the digestive system with¬ 
out being materially changed. As much as 50 per cent by weight of the entire dry 
excrement from pigs fed on whole oats and wheat was washed out at different times. 
The grain was passed in as perfect a condition as when fed, as far as the eye could 
detect. The same was true of those fed on the ground grain where it was unmixed, 
except the material was finer. A large portion was to all appearances wholly mi¬ 
di gest ed. 

Plates are given showing the relative proportion of fat and lean in 
the case of the several lots. 

Pig-feeding, W. W. Cooke (Vermont Sta . Report for 1891120- 
127). 

Synopsis .—A comparison was made between sweet skim milk, sour skim milk, and 
heavy feeding of corn meal for growing pigs. Two lots of throe pigs each and 
one lot of two pigs were fed from May 18 to October 27. The pigs on sour skim 
milk gave better results in every case than those on sweet skim milk. The pigs 
fed heavily on corn meal made a larger growth than the of hers, hut at a greater 
expense for food for each pound of growth. The results of pig-feeding experi¬ 
ments at tho station for three years are summarized. 

An experiment was made with eight pigs to compare sweet skim milk 
with sour skim milk and to ascertain how much com meal can be profit¬ 
ably fed to pigs. The pigs were small Yorkshires, about six weeks old 
at the beginning of the experiment. They were divided into three lots, 
two lots containing three pigs each and one lot two pigs. The skim 
milk was nearly all from deep cold setting. That to be fed sweet was 
warmed, to take off the chill, and fed at once; that to be fed sour was 
left in an open tub until it became thoroughly sour and rank, often 
fully wheyed off. Two ounces of corn meal were mixed with each quart 
of skim milk and the mixture fed ad libitum until the pigs were large 
enough to take 6 quarts of the mixture per day, after which a mixture 
of equal parts by weight of wheat bran and gluten meal was added 
to the ration in increasing amounts. The experiment lasted from May 
18 to October 27. Lot 1 received sweet skim milk and lot 2 sour skim 
milk. Lot3 was given all they would eat of a mixture of 1 pound of corn 
meal to 1 quart of sweet skim milk. The amounts of food eaten, gain in 
live weight, and the food eaten per pound of gain in live weight are 
tabulated. The lot on sweet skim milk made an average gain during 
the trial of 158 pounds, the lot on sour milk 175 pounds, and the lot 
on corn meal 237 pounds. The average total gain in live weight 
during the trial was 158 pounds for the lot on sweet skim milk, 175 
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pounds for tlie lot on sour skim milk, and 237 pounds for tlie lot on corn 
meal; and the dry matter eaten per pound of gain in live weight was 
2.99 pounds for the lot on sweet skim milk, 2.07 pounds for the lot on 
sour skim milk, and 2.82 pounds for the lot on corn meal. 

[As "between sweet and sour slvim milk] the sour skim milk produced the better re¬ 
sults in every case. To one who watched tlie pigs from day to day it was not neces¬ 
sary that the pigs be weighed in order to show that they were doing 1 letter on tbe 
sour skim milk. It was evident withm tbreo weeks after tbe pigs were put on tbe 
separate diets that those having the sour skim milk were eating their food with a 
better relish, were looking sleeker, and growing faster, although both lots ate their 
food up clean so that they actually consumed the same amount of nutriment. 

One of tlie pig’s fed outlie heavy corn-meal diet died within three 
weeks after the test began. The other pig grew faster than the skim 
milk pigs, but ate a proportionally larger amount of food, so that the 
cost of pork per pound was greater than in the case of the other pigs. 
With corn meal and gluten meal at $24 each per ton and bran at $20, 
there was a profit of $16.78 from feeding the seven pigs. Analyses of 
the skim milk, corn meal, wheat bran, and gluten meal, with reference 
to fertilizing ingredients, are given. 

Tlie results of pig feeding experiments at the station for three years 
are given as follows: 

On the average during those three years the pigs have required 1.43 pounds of dry 
matter in tlie food to make 1 pound of growth up to the time they weighed 53 pounds, 
and this amount increases steadily as the pigs increase in live weight, until when 
they weigh 201 pounds it has required 3.84 pounds of dry matter in the food to pro¬ 
duce 1 pound of growth. 

Nearly all the pigs cease to yield a profit after they have reached a live weight of 
180 pounds. 

The value of skim milk has varied in different experiments from 24 to 27 cents per 
100 pounds, averaging 25 cents. 

With the foods used, skim milk, corn meal, hran, middlings, and gluten meal, the 
fertilizing value has been on the a\ erage Oil |)C*r cent of the cost ol the food. 

Feeding roots vs. dry food, J. W. Sanbobn ( Utah- Sta. J'-id. No. 17, 
Oct., 1892, pp. 12). 

Synopsis .—Comparisons of roots vs. no roots on fattening steers, pigs, and sheep. 
Data as to the effect of the roots on the gain in weight, proportion of water in 
the carcass, character of the meat, etc., are tabulated. 

Separate trials were made of feeding roots (imtngel-wurzels, turnips, 
and sugar beets) to steers, pigs, and sheep. Each of these included 
four or six animals, divided into two lots, one of which received roots 
and tlie other none. The steers were fed from December 23 to March 
21 , receiving hay, corn fodder, and grain; the pigs, from December 24 
to April 8, receiving ground oats, peas and barley, and whole wheat; 
and the sheep, from December 22 to March 28, receiving hay and grain. 
A record was kept of the food actually eaten and the fluctuations in 
live weight. At the close of the trials the animals were slaughtered 
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aud parts of tlio carcasses analyzed. Summaries of tliese data are 
tabulated. 

In summarizing tbe results the author states that the root-fed sheep 
and steers gaiued more iu weight and the root-fed pigs less than those 
receiving no roots; that the proportion of water in the carcass, shrink¬ 
age in dressing, quantity of blood, and weight of the vital organs were 
all greatest in case of the root-fed animals; and that the proportion of 
fat was least iu the root-fed animals. The meat of the root-led steers 
was believed to be less juicy than that of the other lot. 

These and several previous trials lead the writer to believe that all immature cat¬ 
tle foods aud those foods changed hy heat arc less nutritious than mature, sound 
foods. 

It is believed that root crops are at present too costly in labor to warrant their 
extensive growth in Utah lor ordinary stock-feeding. 


DAIRYING. 

E. W. Alijcn, Editor. 

Composition of milk and its products (Vermont Sta. Report fot 
1891, pp. IIS, 119). — u Tlie following tables show the average composi¬ 
tion and the fertilizing ingredients of milk and its products, together 
with the average distribution of both the milk and fertilizing ingredients 
in butter and cheese-making, being compiled and calculated from the 
analyses of American experiment stations” 


Average composition of milk and dairy products. 



Milk ingredients. 

FertUtaing ingredients. 

Total 

solids. 

Fats. 

Casein. 

Albu¬ 

men, 

Milk 

sugar. 

Ash. 

Nitre- 

gm. 

Pirns- 

pkurio 

acid. 

Pot¬ 

ash. 

Value 

per 

ton. 


P ct. 

P. ct. 

P. ct 

P ct. 

Ret 

* 

Ret. 

Ret. 

Ret. 

Ret. 


Whole ruilk, average... 

18.00 

\ 4 00 

2.00 

0. 70 

4.95 

0.75 

0.53 

0.19 

0.175 

$2.17 

Whole milk, maximum. 

17.00 

8 00 

3.00 

0 90 

5.50 

0.90 





Whole milk, minimum. 

10.00 

2.00 

1.00 

0.40 

4.00 

0. GO 





Skim milk. 

9.75 

0.30 

2,75 

0.75 

5.15 

0. so 

0 oti 

0.20 

0.185 

2 81 

Cream. 

25.95 

IS. 80 

2.00 

0. 50 

4.15 

0.50 

0.40 

o. 15 

0.120 

0. GO 

Buttermilk. 

9.50 

0.50 

2.40 

0.00 

5.80 

0 70 

0.48 

0 17 

0 158 

1.9<S 

Whey. 

7. OS 

0.50 

0.15 

0.78 

5 00 

0. GO 

0.15 

0.14 

0 181 

0 84 

Bntter.. 

80.90 

85 U0 

0 60 

0 15 

0 00 

0 15 

0 12 

0 ot 


1(1 

Cheese. 

00.75 

35.50 

21. 65 

0.00 

4.50 

2 10 

8.92 

0 CO 

u u»ju 
0.120 

14.19 

; 


11 It should be said that the fat percentages in skim milk and butter¬ 
milk are lower than will usually be found in shallow-setting work, and 
that of butter higher than will usually be found iu creamery butter.” 

The distribution of milk ingredients for 1,000 pounds of milk in the 
cream, skim milk, buttermilk, and butter iu butter-making, or in tbe 
whey and cheese in cheese-making is calculated to be as foiiows: 
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Distribution of millc ingredients in 1,000 pounds of milk and its products . 



Total 

solids 

Fat. 

Casein. 

Albu¬ 

men. 

Milk 

sugar. 

Ash. 

Fertilizing ingre¬ 
dients. 


Kitro- 

geu. 

Phos¬ 

phoric 

acid. 

Pot¬ 

ash. 


Lbs. 

Lbs. 

Lbs 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Whole milk, 1,000 pounds. .J 

130 

40 

28 

7 

40.5 

7.5 

5.3 

1.9 

1. 75 

Skim imlk, 800 pounds.... ) 
Cream, 200 pounds.* 

! 78 

2 4 

22 

0 

41 2 

6.4 

4.5 

1.6 

1.50 

: 52 

37.0 

4 

1 

8.3 

1.1 

0.8 

0.3 

0.25 

Butter, 43 pounds. [ 

Buttermilk, 187 pounds... j 
Cheese, 100 pounds. ) 

1 37 07 
! 14 91 

30 8 

0 8 

0.23 
3.77 

0.00 

0 94 

8.3 

1.1 

0.05 
0.75 

0.08 
0.27 

0.01 
0.24 

1 08.75 

35.5 

24 87 


4.5 

2.1 

3.95 

0.05 

0.12 

Whey, 900 pounds.3 

; 83.25 

4.5 

1.35 

7 

45 

5.4 

1.35 

1.23 

1. G3 


In a dairy of twenty cows, giving 4,000 pounds of milk apiece yearly, the total ferti¬ 
lizing value of tliemilk for a year will approximate $86.80, all of wliicli is lost to tlie 
farm if tlie whole milk be sold, two thirds ($56.80) if cheese is sold and whey 
retained, one sixth ($13.20) if butter is sold and the buttermilk left at the factory, 
and one one-hundredth ($0.86) only if butter is sold and both skim milk and butter¬ 
milk fed upon the farm. 

Abnormal milks, W. W. Cooke and J. L. Hills ( Vermont Sta . 
Report for 1891, pp. 111-113 ).—Analyses of tlie colostrum of a cow suf¬ 
fering from milk fever, of the milk of a Jersey cow just before and just 
after calving, and of a registered Jersey, containing an unusually high 
percentage of solids and of solids-not-fat, together with a record of 
this last cow for a few weeks before she went dry. l 

A Jersey cow which was milked up to tlie time of calving was found 
to give milk instead of colostrum after calving. “ Succeeding fLows were 
analyzed and found slightly more colostrous than the first. Under the 
microscope hut few colostrum particles were found in the first milk and 
not many in any of the others.” 

A registered Jersey cow gave milk of the following composition tlie 
last milking before going dry: 

Per cent. 


Total solids.28.43 

Fat. 14.67 

Solids-not-fat.13.76 

Casein and albumen. 9.98 

Ash. 1.44 

Milk sugar, by difference. 2.33 


“This milk is remarkable for the small amount of milk sugar, the 
high amount of albuminoids and asli, and the excessively large amount 
of fat. This, with some other milkings of the same cow, is probably 
the only milk analysis on record in which the fat is more than the 
solids-not-fat.” 

The composition, creaming, and churning of colostrum, J. L. 

Hills (Vermont Sta. Report for 1891, pp. 104.-108 ),—The average corn- 
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position of tlie colostrum from tlie first four milkings after calving of 
two grade cows and one full-blood Jersey is given as follows: 


Composition of colostrum and whole milk. 


Average analyses. 

Speed fie 
gravity. 

Total 

Actual. 

solids. 

Calcu¬ 

lated 

Fat. 

Casein 
and albu¬ 
men. 

Milk 

sugar. 

Ash 



Per cent. 

Pir cent. 

Per cent 

Per rent 

J*er cent 

Per cent. 

First milking, colostrum-. 

1.0533 

19.37 

17 90 

3.80 

11.44 

2.40 

1 07 

Second mil king, colostrum... 

3 0415 

14.33 

13 88 

2 92 

0 19 

3. 00 

1.33 

Third milking, colostrum- 

1.0380 

12 98 

32 00 

2 58 

5 01 

4. 10 

1.23 

Fourth milking, colostrum... 

3.0304 

33 92 

13 55 

3 71 

4.71 

4.28 

1.24 

Milk three weeks after calv- i 








fog. 

3 0330 

13.52 

13.77 

4.60 

3 34 

5.00 

0. 58 


Tlie points to notice are, tlie higher specific gravity, larger per cent of total solids, 
ash, and nitrogenous bodies, and smaller per cent of milk sugar in tlie colostriuns 
than in the milk; and the rapidity with which the fluid becomes more like milk, as 
shown by analysis and by the closer agreement of actual and calculated total solids. 
The calculation of total solids depends upon the correct determination of specific 
gravity and fat, and its results are more or less close to actual total solids as {.lie 
milk is more nearly normal. 

These data would indicate that the fifth and succeeding colosfcrous milks of the 
average single cow may be safely used in the mixed milk of a medium sized herd, 
the eighth and succeeding ones in a small herd. 

The composition is given of cream and skim milk from colostrum 
given by a Devon cow suffering from milk fever. Colostrum was found 
to cream in cold deep setting more completely than the milk given 
three weeks after calving. Cream from colostrum and from whole 
milk was churned sweet in a Frank’s Wonder churn. 

The colostrum cream as a whole took longer to chum than that from milk. The 
colostrum butters were vividly yellow and the strong odor of the fluid remained in 
them in spite of thorough washing. They had the acrid, disagreeable colostrum 
taste and became rancid much more rapidly than did the milk butters. 

Analyses are given of the butter from colostrum and from milk, 
together with determinations of the melting point, iodine number, and 
volatile fatty acids in the same. 


Composition of hitter from colostrum and milk . 



Water. | 

Curd. ' 

Fat. 1 

l 

: 

Melting 

point. 

Iodine 
li mu her. 

Volatilo 
fatty 
acids ' 

Colostrum butter •. 

First milk in«•.. 

Per cent. 

Percent. 

Per cent. 

°0 

39.6 
3S. 6 
37.8 
38 9 

38.7 
37.4 

, 

36.8 

35 7 

36 1 
30.3 
36.2 
37.5 

22.6 

24.9 

31.1 

29.9 

27.1 
28.4 

Second, milking.-.1.1..l 


Third milking!.i... 


Fourth milkintr.'_1_ _1 


Average.. 

Milk butter. 

11.35 1 u. 87 

15.21 j 0.51 

84.98 
84.28 


* C. p , of deci-normal alkali required for 5 grams of fat. 


The use of a formula for calculating the per cent of total solids 
in milk, W. W. Cooke and J. L. Hills ( Vermont Sta. Report for 1801 , 
pj>. 114-117).— The following simplification of the Helmer and Rielimoud 












DAIRYING. 


489 


formula is suggested fertile calculation of solids in milk: T=1.2 F+£, 

in which T-= total solids, F=fat, and L=lactometer reading at 00° F. 
“In other words, one fourth the lactometer reading added to one and 
one fifth times the fat gives the total solids.” Directions are given for 
the detection of adulterations of milk with the aid of this formula. 

Eesults of analyses are given of whole milk and separator skim milk 
from the same, which make it evident “ that the milk serum is not in- 
iiuenced by the separator and that the only difference between whole 
milk and the skim milk derived from it is in the amount of fat they con¬ 
tain.” 

A comparison of the composition of the skim milk from a “ cheese 
cow” and a “butter cow” is given, showing that “the difference in 
market value is too small to be noticed, about 1 cent for 100 pounds, 
but whatever differeuce there is is in favor of the skim milk from the 
butter cow.” 

Creaming of milk in cold setting, W. W. Cooke (Vermont Sta. 
Report for 1891 , pp. 100-108). —These were tests of the proximity to the 
cream line to which the skim milk may be drawn off without causing 
loss of cream. The results imply that if skimming is done with care it 
is safe to skim down very close to the cream. Tests were made of the 
tat in skim milk taken from different parts of the can after standing in 
cold deep setting for twenty-four hours. The results imply that “ the 
skim milk is alike in composition from the bottom of the can to within 
a very short distance of the cream, and that even this small amount of 
skim milk is but a trifie richer than the bulk of it.” 

Cream-raising by dilution, VY. W. Cooke (Vermont Sta. Report 
for 1891 , pp. 103 , 101). —The milk of fresh cows and of “strippers ” was 
set at 42° F., diluted one fourth with water at 135° and undiluted; at 
55°, diluted one fifth with water at 130° and undiluted; and at 60°, 
diluted one fourth with water at 135° and undiluted. In the case of 
fresh cows there appeared to he a gain from diluting milk with hot 
water when it v T as set at 55° or 00°, and in the ease of cows well 
advanced in lactation the ouly gain from dilution was when the milk 
was set at 60°. 

A new method of testing cows, W. W. Cooke (Vermont Sta. Re. 
port for 189 fpp. 108-111). —Studies have been made at the station with 
a view to determining some practical means of creaming and churning 
milk in short tests of cows. The Baby Separator £fo. 2, Alpha pattern, 
w r as found to give unsatisfactory results with so small an amount of 
milk as that from one cow at a single milking, but it was found possi¬ 
ble to keep cow r s’ milk sweet for three or four days by placing it in cans 
submerged in ice water, and if the milk was then heated to from 90° to 
95° F. the cream could he separated as thoroughly as from milk fresh 
from the cows. The plan proposed for a week’s test is to separate the 
milk of the first four days and of the last three days each by itself, 
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keeping tlie milk in tlie meantime submerged in ice water, and to churn 
the cream in a barrel churn while sweet. The fat in the bowl of the 
separator is cleaned out by running through a quantity of skim milk 
after separating the whole milk. The results are given of a seven days’ 
test made in this way of the milk of a single cow. In this test “ 95 per 
cent of the fat in the whole milk was recovered in the butter. When 
reduced to the SO per cent standard this cow would be credited with 
10.37 pounds of standard butter, or 119 pounds of butter for each 100 
pounds of fat in the original whole milk.” 

Creamery work, W. W. Cooke and J. L. Hills ( Vermont Stu. lie- 
port for 1891, pp. 59-74). 

Synopsis .—The results are given of studies at a creamery with reference to the follow- 
ing points: Variations in composition of milk, effect of change from ham to pas¬ 
ture, effect of weather, losses in butter-making, and variation in composition of 
creamery hutter. The percentage of fat was fountl to va ry in single cow's mi] k by 
0,87 and in mixed herd milk by about 0.4 from day to day. The change from 
barn-feeding to pasturage was accompanied by increase in yield of milk ami in 
percentage of fat, amounting to an increase of about a, quarter of a pound of 
butter per cow per day. On an average 92.5 per cent of the fat in the milk was 
recovered in the butter in butter-making. The amount of butter made per 100 
pounds of fat in the milk ranged from 104 to 115 pounds, averaging 110 pounds. 

Witli a view to studying the variation in the composition of milk, the 
effect of change from stall-feeding to pasturage, losses in butter-making, 
variations in creamery butter, relation between butter fat and buttermilk, 
etc., an extensive series of tests were made during the spring of 1891 at a 
creamery having about thirty patrons. From May G to June 7 samples 
were taken daily of the milk brought by each patrou, and for six weeks 
following this that from four herds selected as being the best for fur¬ 
ther experimental work. Samples were also taken daily of the separator 
skim milk, the buttermilk, and the butter. These samples were all 
taken to the station for analysis. “ At the time the test began all of the 
herds were being kept in tlie barn, and a record was made of the day when 
each was turned out to pasture, of the changes in feed, and of all changes 
in the herd by the addition or subtraction of milch cows.” Summarized 
data are tabulated for each point. 

Variations in milk (pp. Gl-65).—Illustrative of the variation in per¬ 
centage of fat in the milk of cows from day to day, analyses are given 
of mornings’ and nights’ milk of a grade Jersey cow on eight consecu¬ 
tive days, the food, environment, and time of milking being exactly the 
same each day. The highest percentage of fat found was 5.88 and the 
lowest 4.45, a difference of 0.87 per cent. A difference as high as 0.65 
per cent was found between the mixed milk (morning and evening) of 
different days. This point is of interest in connection with sampling. 
The variations which may occur from day to day in the composition of 
the mixed milk of a herd are illustrated by analyses of the mixed milk 
of a herd of thirteen cows for a period of thirty-two days. The percent¬ 
age of fat ranged from 3.63 to 4.59, an average of 4.19, and the amount 
of fat from 6.48 to 11.78 pounds per day. 
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In most creameries milk is paid for once a month, and it is necessary to get some 
per cent of fat that shall correctly represent the average quality of the milk for the 
month. Theoretically, the only way to he sure of a correct average is to analyze a 
sample of each day’s milk, hut this means so much work that no one could afford to 
do it. * x * It can he said that there is no need of analyzing every day or tak¬ 
ing a composite sample. If 8 samples are taken during the month the result will 
he sufficiently accurate. 

Effect of weather on quantity and quality of milk (pp. 65-69).—A dia¬ 
gram is given showing the variation in the quality of the milk with the 
variation m temperature, and a table showing the amount and composi¬ 
tion of the milk previous to and following storms. 

There would seem to he a general tendency of the quality of the milk to become 
richer when the temperature was falling, and less rich during a rising temperature. 

* * * During the period of increasing yield, previous to the middle of June, 

there seems to he some connection between quantity of milk and the temperature, 
since each case of a decrease in quantity is at or within twenty-four hours of a sharp 
fall of temperature. After the middle of Jnne hut little connection can he traced. 

The quantity of butter fat produced does not seem to have varied much from either 
cause. * * * 

[Concerning the changes m the milk occurring simultaneously with storms,] 
if we consider these changes to he due to the effect of rain storms, they would 
seem to indicate that cows in flush of milk on pasture feed give as much or more 
milk and of just as good quality in had weather as in fair weather, and that when 
the storm is over they give a less quantity of richer milk. The cows do not appear 
to have made any change in quantity or quality of milk on the approach of a storm, 
and no connection is traceable between the storms and the pounds of butter fat pro¬ 
duced. 

Effect of change from barn to pasture (p. 69). 

This was very marked in the case of all of the herds. After making allowances for 
the milk of fresh cows added to the herds, there is still left an increase of about 1G 
percent in quantity of milk due to the pasturage, notwithstanding the fact that 
most of the herds had grain while in the barn and none while on pasture. There 
was also a gain in quality of milk on pasture amounting to about a third of a pound 
of hutter to each 100 pounds of milk. These two results combined make the entire 
effect of change from barn to pasture again of about one fourth more butter per day 
per cow. 

Losses in butter-making (pp. 09—71).—Averaging the results of twenty- 
two days, tlie average per cent of fat iu tlie separator skim milk was 
0.19 and iu the buttermilk 0.6. This was equivalent to a daily loss of 
11.6 pounds of fat in the skim milk and 10.3 pounds in the buttermilk. 
The average elmrnability of the milk, that is, the average percentage 
of the fat of the whole milk which was recovered in the butter, was 
92.5 per cent. 

A well-known writer on dairy topics has made tlie statement that on the average 
in private dairies not more than 75 per cent of the fat in the whole milk is recov¬ 
ered in the butter. As compared with this, the average of 92.5 per cent shows that 
this creamery did creditable work. On its best day only 4 pounds were lost out of 100, 
and if it is possible to do this once it should be equally possible, by taking sufficient 
care, to do it every day. * * * 

There is nothing to indicate that the change from barn to pasture, I* e., from dry 
feed to succulent, or the changes of the weather had any influence on the work of 
the separator or any effect on the churnability of the cream. 
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Variations in creamery butter (pp. 71,72).—Analyses of tlie butter 
made at the creamery on twenty-seven days, the results of which are 
tabulated, show that even under the uniform conditions prevailing the 
percentage of water varied from 10.43 to 14.70, averaging 12.35, and the 
percentage of fat ranged from 79.65 to 85.14, averaging 82.93. The 
butter had received but one working. 

Mechanical losses in creamery worTc (pp. 72, 73).—The difference, if 
any, between the sum of the fat in the skim milk, buttermilk, and but¬ 
ter, and in the whole milk is taken as mechanical loss. This was deter¬ 
mined at the creamery on thirty-two days. The mechanical loss per 
day ranged from 0.03 to 20.2 pounds and averaged 3.27 pounds, which 
is u probably quite close to the truth and represents the amount of but¬ 
ter sticking to the various utensils.” The quantity of milk required 
to make 1 pound of butter ranged from 22.43 to 25.25 pounds, averag¬ 
ing 23.87 pounds. 

Relation between butter fat and butter (pp. 73, 74).—The amount of 
butter made from each 100 pounds of butter fat in the milk ranged for 
thirty-two days between 104.4 and 115.6 pounds, averaging 110.1 pounds. 

It is evident that no set rule can he given, since varying amounts may he lost in 
tlie skim milk and buttermilk and the butter may contain widely varying amounts 
of fat, water, and salt. * * The best of work should yield fully 13 per cent 
more butter than butter fat, though this result would be obtained but rarely in 
creamery work. 

Making cheese from milk of different qualities, W. W. Cooke 
and J. L. Hills (Vermont Sta. Report for 1891 , pp. 88-95). 

Synopsis .—Cheese was made from milk containing 3, 4, and 5 per cent of fat, respec¬ 
tively. The two richer milks gave the best cheese. Milk with 4 per cent of fat 
gave a larger yield of cheese than that with 3 per cent, and about the same as that 
with 5 per cent. The results indicate that in the case of very rich uiilk the fat 
content is not always a true index of the value of the milk for cheese-making. 

To study the economy of using milk rich in fat for cheese-making, with 
reference to determining whether the fat content is a fair basis for paying 
for milk at cheese factories, cheese was made at the station from milk 
containing 3, 4, and 5 per cent of fat, respectively. This milk was pre¬ 
pared by adding separator skim milk and cream, respectively, to milk 
containing 4 per cent of fat. This naturally gave abnormal milk as far 
as the casein was concerned, the milk with 5 per cent of fat containing 
only 2.3 per cent of casein. u It would therefore be harder to work 
this milk without loss of tat than would ordinarily happen in the fall 
when the general run of milk contains 5 per cent of fat as delivered at 
the factory.” 

Whether the fat can he saved as perfectly in rich milk as in poor, the 
results imply that 44 there is no nec&sity of wasting fat iu the whey 
when making cheese from 5 per cent milk. It is only fair, however, to 
add that the curd from the 5 per cent milk was very tender, and if the 
cheese maker had not understood his business and had not taken extra 
care there would surely have been a large loss of fat.” 
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The percentage of albuminoids (casein and albumen) in the wliey 
was the same from the three kinds of milk—about 95 per cent. Accord¬ 
ing to the analyses of the cheese, that made from milk with 5 per cent 
fat contained the lowest percentage of water and that from milk with 
3 per cent fat the highest percentage of water, and the percentage of 
fat in the cheese followed the same order. The cheeses were carefully 
cared and samples were sent to four cheese experts for scoring. All 
the experts pronounced the cheese from the milk with 3 per cent fat the 
poorest, while they were equally divided as to the quality of the cheese 
from milk with 4 and with 5 per cent fat. The cheese from milk with 

3 per cent fat was rated three fourths of a cent per pound lower than 
that from the other milk. 

“The figures show that in this test cheese made from 3 per cent and 

4 per cent milk was valued on the Boston market exactly in proportion 
to the amount of butter fat contained in the milk from which it was 
made, but that in using the 5 per cent milk for cheese-making there 
was a loss from what would have been obtained had the milk been made 
into butter.” 

The results of three other trials at the station in making cheese with 
milk containing from 4.27 to .4.40 per cent of fat are also tabulated, and 
reference is made to experiments in making cheese from milk containing 
varying percentages of fat, reported in Bulletin No. 37 (new series) of 
the New York State Station and Bulletin No. 19 of the Minnesota Sta¬ 
tion (E- S. R, vol. hi, pp. 610 and 797). While the cheese from milk 
with from 3 to 4 per cent fat was valued almost exactly in proportion 
to the amount of butter fat in the milk, this rule does not hold for milk 
above 4 per cent, for milk with 5 per cent fat did not make a pound 
more of cheese per 100 pounds of milk, owing to the greater dryness of 
the cheese from rich milk, and the markets will not pay more for the 
extra rich cheese than for moderately rich cheese. 

Milk containing much over 1 per cent infc can bo more profitably made into butter 
than into choose. As a conclusion, then, from the data that have thus far become 
available, it can be said that with milk varying from 3 to 4 per cent, paying for the 
milk according to the butter fab it contains gives probably exact justice, whiles for 
milk under 3 per cent and over 4 per cent the agreement is not so close, and a great 
deal would depend on the skill of the cheese maker and the market to which the 
cheese was sent. 

Losses in cheese-making (Vermont 8ta. Report for 1891 , pp. ,95- 

100 ). 

Synopsis .—The losses in a three days’ test of clieese-making were determined. The 
mechanical loss was found to he very slight, the main source of loss being the 
whey and the drippings from the cheese press. About 90.5 per cent of the fat 
and 97 per cent of the casein, in milk was recovered in the cheese. The percent¬ 
ages of the whole amount of the milk ingredients which appear in the cheese* the 
whey, and the drippings are estimated. The changes in cheese in ripening are 
mentioned. 

Tests lasting three days were made at a cheese factory in the State 
with a view to determining the mechanical losses of fat and other 
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in greet ients i 11 the in arm facture of cheese. Composite samples were taken 
of the milk brought by the different patrons each day, and these were 
analyzed, together with samples of whey, curd-sink whey, curd drip¬ 
pings from the cheese presses, and the green and ripe cheese. From 
these data the total amounts of fat in the whole milk and in the cheese 
products are calculated for each day and tabulated. 

The tabulation shows hut slight mechanical losses expressed in percentages of the 
total ingredients present, and an apparent gain is as frequent as a loss. All of these 
gains and losses are well within the limits of the admissible errors of chemical anal¬ 
ysis. Each ingredient, however, being determined at least twice in duplicate sam¬ 
ples, this source of error is lessened; yet to it and to the unavoidable errors of 
sampling we may justly credit the gains. * T * 

It may be quite surely said that there is little or no mechanical losses of any of the 
milk ingredients in cheese-making by the stirred-curd process. 

The losses of fat in tlie wbeys were above the average. Considering 21 per cent of 
the nitrogen solids to he albumen and that all the albumen passed into the whey, an 
assumption which is nearly true, the following per cents of total fat and casein pres¬ 
ent in milk were not in the waste products, and consequently, assuming no mechani¬ 
cal loss, were present in the green cheese. 

Amounts of materials saved in the cheese for each 100 pounds contained in the original 

whole mill'. 



Fat. 

Casein. 

First <lav.... 

Pounds. 
90.8 
01.5 
89 2 

Pounds. 

96 6 
97. 0 

97 3 

Second day. 

Third day. 

Average. 

90 5 

97.0 



Had the same amount of milk been made into butter, with 0.20 per cent fat in the 
skim milk and 0.50 per cent in the buttermilk, both good average separator creamery 
work, about 94 per cent of the fat would have been available for butter. 

Distribution of ingredients in cheese-malting (pp. 98,99).—These were 
calculated from the tests reported above to be as follows: 


Approximate average distribution of ingredients in cheese-making. 



Whey. 

| Choesc- 

j press 
drips 

CHoeaoi. 

Total solids. 

Per cent. 

A A Cl 

Per cent. 

Per cent. 


n n 

0 9 

i>4.2 

Casein. 

v. U 

0,4 

99.0 

Milk sugar. 

no k 

0 0 

i 77.4 

0.5 


no 

1.5 


DO 

q 

1 

36 


Jmt 

23 

75 


Changes in the ripening of cheese (pp. 99,100).—Analyses were made 
of the green and the ripe cheeses made on each of the three days, and 
from these the total amounts of ingredients in the cheese were calcu¬ 
lated. “ The tests may be considered as indicating that during the first 
month the main changes in the ripening cheese, are a loss of moisture, a 
possible mechanical loss of fat, and a slight loss in casein,” 
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Cheese and butter-making, B. J. Eeddxng anil II. J. WrNG (Georgia 
Sta. Bui No. 18 , Oct ., 1892 , jMjO. 213-221 ).—'This is a popular bulletin 
containing a description of the station dairy house, remarks on dairy- 
ingin general, directions for butter-making and cheese-making, descrip¬ 
tion of an outfit for a twenty-cow cheese dairy, and an account of cheese¬ 
making at the station. It is believed that “so far as the experience of 
one entire summer season can determine, the climate and other natural 
conditions of Georgia are fully equal and in some respects superior for 
cheese-dairying to those of Ohio or New York.” The station offers to 
give instruction in butter-making and cheese-making. 

In an appendix to the bulletin farmers are cautioned against paying 
fabulous juices for the “domestic coffee berry,” which is said to be 
nothing more than the soja bean or Japan pea. 


TECHNOLOGY. 

Effect of altitude on maple-sugar-making, J. L. Hills (Vermont 
Sta, Report for 1891 , pp. 160-162 ).—In Bulletin No. 2d of the station 
(E. S. R, vol. in, p. 2IG) it is recommended to heat sirup to certain 
temperatures in siruj) and sugar-making. These recommendations wore 
made on the basis of tests conducted at an altitude of about 500 feet 
above sea level. In this article an account is given of tests made at 
different altitudes. 

Tlio work was done at the experiment station at Burlington, and at the residences 
of Hon. V. I. Spear and F. H. Packard, Braintree. 

A few samples were lost by unavoidable accident, but one. hundred and twenty 
polarizations were made ou samples taken, and they, with other data, may be sum¬ 
marized as follows: 


Location. 


Altitude above sea level. 

Water hoilod at. 

Simp No. 1. 

Sirup No. 2.. 

Simp No. 3,average percentage. 

Simp No. 2, average percentage. 

Sirup No, 1, per cent sugar at 225° F 
Sirup No. 2, per cent sugar at 225° F. 


(feet). 
• <°F). 
(°F.). 
(°F.). 


Sir. Hour's. Pac ^,, Vf 


St.it ion 


375 
212 - 
218 
217 
71. 01 
G5, 93 
71. 56 
05. IS 


1, 025 
210.50 
217- 
210 

71. GS 
00 19 

72. 42 
(i(>. 00 


1,585 
210 
210 
210 - 
72.11 
07.80 
73. 47 
08,35 


The average percentage is obtained by adding percentages obtained at the live 
various degrees and dividing by five. It is much the same as results at 225°, which 
is about midway between boiling and sugaring-oU* point. Three thermometers, two 
chemical standard and one sugar, were used in this work, all agreeing within a frac¬ 
tion of a degree at points between 212° and 235°, * * 

These tests seem to indicate that if sngariug-off at higher altitudes than 500 feet 
above sea level does materially affect the grade of sirup or sugar made at the tem¬ 
peratures prescribed in Bulletin No. 26, the alteration will tend to improve the 
grade. 
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AGRICULTURAL ENGINEERING. 

Irrigation and duty of water, B. 0. Bufeum (Wyoming Rta. T>uh 
JS r o. 8, Oct., 1892, pp. 32, figs. 5).—Information, u largely compiled from 
other authors, with suck additional material as has been suggested by 
observation and experiment,” on the extent and distribution of irrigated 
areas in Wyoming, water supply, and methods and effects of irrigation; 
and when and how to irrigate for grasses, cereals, root crops, vegetables, 
and fruits. The self-irrigating instrument (nitometer) devised by E. 
Mead for measuring the time and depth of flow over weirs, and that 
devised by D. A. Carpenter, are illustrated and briefly described, and 
the duty of water as observed at Laramie during 1891 and 1892 on % 
mixed crops, oats, sugar beets, ruta bagas, corn, cane and dumi, and 
peas and beans, are tabulated. The following summary is taken from 
the bulletin: 

(1) The opportunity to construct large irrigation works to reclaim large tracts of 
lawi in Wyoming is excellent. 

(2) Overirrigation is pernicious and must he avoided. 

(3) Of the methods of irrigation, Hooding is the most injurious to cultivated crops, 
but the most economical method for grass lands and cereals. Row irrigation js recom¬ 
mended for all crops where it is convenient to apply it. Subirrigation is the most 
expensive, but most favorable to the majority of crops. It works best on rather 
heavy soils with impervious subsoils. 

(4) So far as determined in this State, the duty of 1 cubic foot per second con¬ 
tinuous flow varies from 93.6 to 735.3 acres. 


STATION STATISTICS. 

Reports of director and treasurer of Vermont Station for 1891 

( Vermont 8ta. Report for 1891,pp. 9-11 ).—The report of the director con¬ 
tains brief general statements regarding the publications, farm build¬ 
ings, and work of the station, together with abstracts of Bulletins Nos. 
26, 27, 30, and 33 (E. S. B., vol. II, p. 744; hi, pp. 246 and 890; iy, p. 
195). 

Since the last report was published the buildings have been completed on the new 
farm, lately purchased, adjoining the university grounds. 

The farm is admirably adapted for an experimental farm, comprising SO acres, vary¬ 
ing from heavy clay, through gravelly loam and clay loam, to a sandy loam. Most 
of it is already in a high state of cultivation, and the crops taken from it the past 
year have more than equaled expectations. The trustees of t-lie university have 
lately purchased 30 acres more, to be used as a pasture. 

The barn is 48 by 105 feet, with 22-foot posts, the door of the cow stable being on 
a level with the sills and directly over a large cellar 45 by 80. ' ' ' The first 

floor contains, besides the cow stable, which can accommodate thirty-live head of 
stock, tool room 20 by 40, carriage room 23 by 25, horse stall and harness room 20 by 25, 
a carriage wash rack, a sheep fold, and a model piggery, each 20 by 20, while just 
outside are three bull pens for the three different breeds of cattle kept. The door 
above is the main bam floor, and the hay mows on each side hold about 100 tons of 
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hay. The gram bins hold over a car load. Over the sheepfold and piggery and the 
tool and carriage rooms are large seed and storage rooms. In the northeast corner 
of the barn, reaching from cellar to roof, are three great silos, which will hold nearly 
200 tons of silage. * v v 

Two features of the barn call for particular attention, ventilation and watering. 
The ventilating shafts pass from manure cellar to cupola, being 51 feet in perpendic¬ 
ular height. There are eighteen 8 bj 20-inch shafts which open into the roof shaits, 
and they have thus far given satisfaction* Each has openings on each floor, and any 
part of the bam can he ventilated at will. 

Watering the cattle is done by what is known as the Buckley watering device. 
Fastened on a post in front of the stanchion, between each two cows, is an iron bucket 
holding a little over a gallon. They are all connected by an iron pipje with a water 
tank containing’'a ball valve. Any draft of water in any bucket lowers thelevel and 
water Hows into the tank to restore it. ' ^ T 
On the first floor of the creamery building are a separator room 24 by 22 feet, chnrn 
room 24 by 14, and ice house 25 by 14; and on the second floor, laboratory for milk-test¬ 
ing 24 by 22, and lecture room 24 by 14. At the other end of the same budding are a 
carpenter shop 19 by 20, and a potting room 19 by 20; and upstairs, botanical and 
horticultural laboratories, both 19 by 20. * * < 

The greenhouse is a glass structure 80 by 24 feet, with a southern exposure. It is 
divided into four rooms, heated by a hot water boiler,and so piped that the temper¬ 
ature can bo controlled in each division, making it possible to grow plants of the 
tropical as well as the temperate zones. The two eastern rooms are used by the bot¬ 
anist in the study of the fungous diseases of plants. * * * The two western rooms 
are devoted to gardening under glass. 

11804—No. 6-4 
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Grasses of the Pacific Slope, part I, G.Vasey ( Division of Botany, 
Bui. No. 13, Oct. 30,1892, pp. 60, plates 50 ).— The scope and purpose of 
this publication are stated in a brief introduction, as follows: 

The grasses which are known to grow on the Pacific Slope of the United States, in¬ 
cluding Alaska, number not far from 200 species. These are all specifically distinct 
from the grasses growing cast of the Mississippi River, and also mainly distinct from 
the grasses of the plains and of the desert, except in that part of California which 
partakes of the desert flora. 

A considerable number of grasses of the mountain regions of California, Oregon, 
and Washington reappear in the mountains of Idaho, Montana, and the interior 
Rockies, The interior of California is a dry region, verging in the extreme south 
into the desert country, and is deficient in grasses, especially of those species whici^ 
form a continuous turf. In this part of the present bulletin we have figured and 
described mainly those grasses which are most conspicuous in size and apparent 
utility. Nearly all are here illustrated for the first time. The work will he of great 
value not only to botanical students, but to all persons interested in agriculture, and 
in the raising of domestic animals. 

The descriptions are almost wholly the work of my assistant, Prof. L. H. Dewey g 

Tlie following species of grasses are described and illustrated: Agros- 
tis cequivahns ? A . demifiora, A . exarata , form asperfolia, A. lict I Hi, 

A . humilis , A . tenuis , Alopecurus alpinus, A. mlifornicus , A. gen- 
iculatus , var. robust us, A . howellii, A. maeounii ? A. saccatus, A. stejne - 
gerkArktldacalifornica, Gahmagrostis aleutica, (Ibolanderi , G. hrmm, 

0. crassighmis , 0. cusickii , G. rfensa, G. deschampsmdes, 0. ho wellii , (\ 
purjmrascens, 0 . ticeedyi, Genehrus palmeri, Deschcmpsia empitma, Hie • 
rochloemacrophylla , Imperata hookeri, MuMenbergiit calamagrostidea , 71/* 
californiea , 71/. debilis, M. clumosa , If. pari sink Orcuttia California ^, 0, 
greenek Oryzopsis exigua, 0. webberi 7 Fan!mm vrvillcannni, Phalwflf 
amethystina , P. lemmoni, 8tipa coronatei 9 8 ' eminem , $, & occidoh 

talis, 8. parishii, S. setigem 7 8. speciosa , & stillmank 8. strict a, Trmtnm 
californiemn, T. canescens, and I 7 , ccrnmtm . 

The California vine disease, jST. B. Pierce (Division of Vegetable 
Pathology , BwL JSTe. .5, .gp. 222, plates 25, charts 5).—This bulletin gives 
a general statement regarding the grape industry in California and the 
destruction caused by the vine disease; a history of the origin andgrowth 
of the grape industry in California; the special characters of the dis¬ 
ease; the development of the disease in southern California; the rela* 
498 
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tions of soil, shade, rainfall, and temperature to the disease; the treat¬ 
ment, growth, and variety of vines; the relationship of the disease; and 
suggestions for treatment. 

The author was engaged for ten months in California and five months 
in France, Italy, and Africa in a special investigation of grape dis¬ 
eases, seeking to find some clue to the cause of the disease which in 
southern California threatens the destruction of the grape industry. 

The disease appeared at Anaheim about 1884, and with this as a cen¬ 
ter has spread rapidly in all directions, often causing the complete 
destruction of vineyards. All kinds of vines seem to be susceptible to 
attacks of this disease, but those derived from Vitls vimfem seem to 
suffer the most. 

The disease may be characterized as follows: Sharply defined spots 
of red or yellow of varying size appear on the leaves and extend through 
them. The tissue in such spots and between the veins dies, leaving a 
narrow band of green parenchyma. The canes are often stunted and 
more or less flattened on one side, and become leafless, dry, and black. 
Where there is immature growth the black discoloration is most con¬ 
spicuous. The sap is less abundant and its flow slower. The last part 
to lose its sap to any great degree is the stock below ground. The 
roots show a shrinkage and discoloration, followed by decay. The 
actively growing parts, such as the root fibers and root hairs, are the 
first to be attacked, and their destruction has an immediate effect upon 
the plant. The fruit usually shrivels and dries upon the vine. The 
disease seems to'go through a period of incubation before it becomes 
externally manifest, and this period maybe longer or shorter according 
as the vine is resistant or easily affected. The conditions of soil, irriga¬ 
tion, atmosphere, shade, rainfall, fogs, temperature, and winds are all 
considered at greater or less length, yet in none of them does the author 
find an adequate cause for the disease. 

The disease is compared with all parasitic and nonparasitie diseases 
of grapes known in this country and in the south of Europe, hut it is 
unlike any of them. The only known fungus affecting the vine in a 
way at all similar to this disease is the powdery mildew (Uncimila spi¬ 
ralis), and to this such virulent power has never been attributed. In 
external appearance the disease resembles in a general way u rougeot” 
and u folletage, 17 two south European diseases of unexplained origin, 
but the total effect is wholly unlike that of either of them. The sub¬ 
ject has been examined from a bacteriological point of view, but so far 
with negative results. 

No fungicide experimented with has produced lasting effects. Bor¬ 
deaux mixture seems to act upon the diseased vines as a stimulus, 
causing them to start out new canes, but the effect is only temporary, the 
vines usually dying in a season or two. Sulphur, which is an effec¬ 
tual remedy for the powdery mildew, seems to have no effect in this case. 
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The general conclusion is that the specific cause of the disease is 
still unknown and that no fungicide tried will avail much upon diseased 
vines. The author thinks that the planting of* healthy cuttings and 
tlie use of Bordeaux mixture along with the sulphur treatment for the 
powdery mildew would probably be advantageous and profitable. 

Report of experiments made in 1891 in the treatment of plant 
diseases, B. T. Galloway (Division of Vegetable Pathology, lint. No. 
3,pp.76, plates 8 ).—Experiments were conducted in the treatment of 
black rot of grapes, apple scab, leaf blight, cracking and scab of pears, 
diseases of nursery stock, poach rot, plum leaf blight, quince spot, 
and the fungous diseases of the grape. 

In the treatment of vines for black rot Bordeaux mixture gave the 
best results, even when reduced to one sixth the strength of the usual 
formula. Four treatments, the last when the berries were the size of 
bird shot, were found to be nearly as effective as six eon tinned until the 
berries were full grown. 

For apple scab, E. S. Goff, of Wisconsin, found Bordeaux mixture 
the best of the copper compound solutions, while Paris green, 1 pound 
to 200 gallons of water in which just enough lime was stirred to make 
the whole milky, gave the best results, surpassing any of the others 
alone or in combination. 

For the treatment of pear leaf blight and pear scab Bordeaux mix¬ 
ture gave the best results when both were treated together. 11* treated 
separately ammoniaeal copper solutions gave the best results for the 
leaf blight and copper saeeliarate and glue mixtures were best for pear 
scab. For the treatment of the diseases of nursery stock, Bordeaux 
mixture was, on the whole, the most satisfactory fungicide. The same 
is also true in the treatment of quince spot. 

Negative results were obtained in several experiments on account, of 
the nonappearance or very light attack of the disease even on untreated 
plants. 

In answer to a circular letter sent out by Assistant Secretary Willits 
to grape growers, requesting data as to the use of fungicides and ex¬ 
tent of loss caused by fungous diseases, about two thousand live hun¬ 
dred reports were received from thirty-five States and Territories. Two 
thousand made some use of the treatments suggested in Farmers’ Bul¬ 
letin No. 4 on Fungous Diseases of the Grape (E. 8. II., vol. lu p. OOP), 
and eighteen hundred report beneficial results. The loss for the pro, 
vious year as reported in these letters was, from black rot 05 per cent, 
from downy mildew 25 per cent, and from powdery mildew 10 per cent. 
Only two hundred and fifty persons, from twenty-one States, reported 
their net profit from spraying, the average being $122.93 for each 
grower. 

Yield of crops per acre (Division of Statistics , Report, Nov., 180,2, 
pp. 16 ).—The estimated average yields of corn, potatoes, buckwheat, 
sorghum, tobacco, and hay. The prospects of cotton, apples, pears, 
and grapes are also reported. 
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Notes on W. F. K. Stock’s nitrogen process, W. P. SkebtoiiTjY 
(Analyst 1892, pp. 209-215). —This method* was compared with the 
Kjeldahl method in the determination of nitrogen in pure crystallized 
ammonium sulphate, dog biscuit, cotton seed meal, wheat flour, coffee, 
gelatin, linseed cake, crushed hoofs and horns, Ash guano, dried blood, 
and manure. As a rule the Kjeldahl gave slightly higher results than 
the Stock method. The author is of the opinion that the mixture of 
sulphuric acid and manganese dioxide which is used acts upon nitrog¬ 
enous substances in much the same way as a mixture of sulphuric 
acid and potassium permanganate, causing a loss of ammonia. His 
experience leads him to believe that the method requires much careful 
study and possibly modification before it can be accepted by analysts 
as a reliable method for determining nitrogen in common organic sub¬ 
stances.—E. w. A. 

On the determination of phosphoric acid in Thomas slag, A. F. 

Jollks (Zeitsch . analyt, Ghent ., 31 (1892), pp. 515-519). —The author has 
found differences in the results by the Maereker and the molybdie 
methods on Thomas slag which were proportional to the amount of 
lime in the slag. These differences are attributed to the fact previously 
]minted out, that the gypsum precipitated by the sulphuric acid added 
to dissolve the slag envelops particles of the phosphate of lime, pre- 
ventingtlieir being brought into solution. He has noticed similar losses 
of phosphoric acid where hydrochloric acid was used as the solvent. 
Lie describes the Albert method,! which consists in evaporating 5 grains 
of finely ground slag nearly to dryness with 500 c, e. water and 40 c. e. 
hydrochloric acid of 10 to 20° Be., taking up in 500 e. c, of water and fil¬ 
tering; treating an aliquot (50 c. e.) of the filtrate with 15 e. c. of Joulie’s 
solution (400 grams citric acid made to a liter with ammonia of 0.9 sp. 
gr.), and precipitating the phosphoric acid with magnesia mixture in 
the ordinary manner. The author finds that this method gives too 
high results, due, he suggests, to incomplete separation of the silica, 
lie proposes the following modification of the Albert method for deter¬ 
mining phosphoric acid in Thomas slag meal: Five grams of slag meal 
are moistened in a dish with a little water, 40 c. c. of hydrochloric acid of 

* Analyst, 1892, pp. 109-113; E. S. 3^., yoL IV, p. 86* 

t Zeitsch. augew. Chem., 1891, p. 280. 
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about 20° Be. added, and the mixture evaporated completely to dry¬ 
ness. The residue is boated in an air bath at 120° 0., and on cooling 1 
is moistened with hydrochloric acid, taken up in water, and filtered. 
The hltrate is made to 500 c. e., 50 c. c. treated with citrate solution, and 
the phosphoric acid precipitated as usual with magnesia mixture, 
dried, incinerated, and weighed. 

By tins method he has secured results agreeing very well with those 
by the molybdic method, but he holds that the molybdic method should 
always be resorted to in making control analyses.— E. w. A. 

Method of determining lime in Thomas slag, A. F. Holleman 
(GJiem. Ztg., 1892,pp. 1471,1472 ).—The methods proposed by Classen and 
by Jones have been found inadequate in ease of materials like Thomas 
slag meal, containing iron and manganic phosphates, as the precipitated 
lime contains admixtures of iron and manganese. The author studied 
the methods with reference to improving them by modification, and 
found that a combination of the two methods gave satisfactory resulls. 
According to this modified method nearly all of the iron and part of the 
manganese are removed in the first precipitation, and the remainder oi* 
the iron and manganese in the second precipitation. The method, as 
used, is described as follows: 

Fifty c. c. of the slag solution, equivalent to 1 gram of sub¬ 
stance, is evaporated well down, 20 c. c. of neutral potassium oxalate 
solution (1 to 3) added to the residue, and heated on a water bath, with 
frequent stirring, until the precipitate is pure white and free from lumps. 
This usually transpires after ten minutes’ heating. The precipitate is 
filtered and washed with hot water until the filtrate contains no ox¬ 
alic acid. The calcium oxalate should now be snow white. The filter 
is punctured and calcium oxalate washed through, first with water and 
finally with warm dilute hydrochloric acid (1 to 1). The calcium oxa¬ 
late is dissolved by adding about 15 e. c. of concentrated hydrochloric 
acid, the solutiou evaporated to a volume of about 25 e.c. and 10 c, e. of 
dilute sulphuric acid (1 to 5) and 150 c. c. of 90 per cent alcohol added. 
After standing three hours or more the precipitate is filtered off and 
washed with 90 per cent alcohol until the washings show no acid reaction 
with methyl orange. The gypsum precipitate is then dried to constant 
weight. By this method a very pure precipitate of calcium sulphate was 
obtained containing only traces of manganese, and the results of dupli¬ 
cate determinations agreed very closely. Triplicate determinations in 
a sample of Thomas phosphate showed 41.75, 41.75, and 41.07 per cent 
of calcium oxide, respectively. —e. w. a. 

Recent researches on the fixation of atmospheric nitrogen by 

microbes, Berthelot (Gompi. rend,, 115 (1892), pp. 569-574), _ The 

fixation of atmospheric nitrogen by the agency of microbes in the soil 
has been established, but it has not been determined whether the sub¬ 
stances enriched with the nitrogen constitute permanent components 
of the tissues of the microbes or whether they pass through these 
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tissues and are thereby modified in their composition, as is at present 
held with reference to the fixation of oxygen by the mycoderms of 
acetic fermentation. The question may be asked whether the microbes 
must exist in symbiosis with green plants, on the theory developed by 
Hellriegel and Wilfarth in their investigations on Leguminosm, or 
whether the microbes have a separate existence, after the manner of a 
parasite, simply finding in the leguminous plant the conditions and tiie 
medium by which they are enabled to fix nitrogen in their peculiar 
tissues and to form the nitrogenous substances to be ultimately util¬ 
ized in an independent way for the nutrition of the leguminous plants 
which serve for their momentary support. 

To get some light which might aid in the solution of these interest¬ 
ing and complex problems, the author determined to provide the 
microbes with some nourishment more simple and better understood 
than vegetable mold. The materials chosen were a natural and an 
artificial humic acid. The former was obtained from a soil at Meudon 
which possessed the property of fixing nitrogen; the latter was pre¬ 
pared from sugar. The natural humic acid contained 3.01 per cent 
of nitrogen; the artificial acid was almost entirely without nitrogen or 
ash. 

About 5 grams of the natural humic acid was put into a 6-liter flask 
filled with air. Then there was poured into the flask 5 c.c. of distilled 
water and 2 c.c. of water containing in suspension green plants of low 
orders developed at the bottom of a flask in ordinary water by exposure 
to a feeble light The quantity of organic matter thus introduced was 
almost imponderable, but the liquid contained the germs of manifold 
living organisms, among which were certain forms capable of assimi¬ 
lating nitrogen. The flask was hermetically closed with a stopper of 
emery coated with vaseline. A second flask was prepared in a similar 
manner, except that 100 c. c. of the distilled water was used. 

Into a third flask was put 5 grams of artificial humic acid, 15 c.c, of 
distilled water, and 2 c.c. of the liquid containing the germs, A fourth 
flask was prepared in a similar manner, except that 100 c.c. of the dis¬ 
tilled water was used. 

The four flasks were then exposed to diffused light without at any 
time receiving the direct rays of the sun. The experiment continued 
from June 30 to October 22,1892, or about four months, at the tempera¬ 
ture of the surrounding air. 

In the four flasks there developed whitish microscopic plants of 
many species; at the same time there was formed a notable amount 
of carbonic acid, due to the action of the oxygen on the humic acid, 
partly from purely inorganic influences, as previously shown by the 
author, and partly, without doubt, through the agency of microbes. 
This formation of carbonic acid merits attention, for it is probably the 
intermediary by which the carbon was transferred from the 1mmic acid 
to the plants developed in the flask. 
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The weight of the material in the first flask decreased from 4.725 to 
4.081 grams. The difference was due to losses of carbonic acid and 
water, compensated in part by the oxygen fixed and also by the diffi¬ 
culty of recovering absolutely all of the material put into the flask. The 
gain of nitrogen is therefore estimated somewhat too low. The humic 
acid at the outset contained 0.1805 gram of nitrogen, but the amount of 
combined nitrogen found at the end of the experiment was 0.1000 grain, 
showing a gain of 0.0104 gram or G per cent. 

In the second flask the material decreased in weight from 4.725 to 
4.018 grams. The weight of the nitrogen at the beginning of the ex¬ 
periment was 0.1805 gram, and at its close 0.1901, showing a gain of 
0.0150 grain or 9 per cent. In both cases, then, there was a gain of 
nitrogen after the humic material had served as food for microbes. 

On treating with water a portion of the material left at the clone of 
the experiment, it appeared that the aqueous extract contained no trace 
of nitrate, and only 0.12 milligram of ammoniacal nitrogen. 

These experiments had been preceded by another, conducted from 
the autumn of 1891 to June, 1892, on 5 grains of this same natural 
humic add kept in a moist condition in a large flask through which was 
passed several times a current of unpurified air containing dust from 
the neighboring soil. In this material there were developed mosses 
and various other kinds of plants, some green and others white. On 
analysis the total material was found to be 4.807 grams, the initial ni¬ 
trogen 0.1805 gram, the final nitrogen 0.2350 gram—a gain in nitrogen 
of 0.0545 gram or 30.3 per cent. This larger gain than in the first- 
mentioned experiments Avas due either to the longer duration of the 
trial or to the more active nature of the numerous species of microbes 
which caused the fixation of the nitrogen. 

Turning now to the experiments with the artificial humic acid, we 
find that in the third flask the total material recovered was 4.0735 grains, 
the initial nitrogen 0.001 gram, the final nitrogen 0.003G gram—a gain of 
0.0026 gram5 in the fourth flask the total material recovered was 4,94 
grams, the initial nitrogen 0.001 gram, the final nitrogen 0.0034 grain— 
a gain of 0.0024 gram. In both cases there had been fixation of nitrogen, 
which was very feeble, because without doubt the humic acid, devoid 
of nitrogen and ash, furnishes insufficient nutriment to the microbes. 

Repeated analyses of the artificial lmmic acid showed that there was 
no fixation of nitrogen when the acid was simply exposed to chemical 
oxidation under the influence of air and light, thus confirming the tes¬ 
timony of the above-described experiments that the action of microbes 
is necessary to the fixation of nitrogen. 

TVe are thus enabled to see that one of the organic substances in 
vegetable mold furnishes nourishment for microbes, and have advanced 
one step in the analysis of the phenomena, associated with the fixation 
of nitrogen.— a. c. t. 

On the fixation of free nitrogen by plants, T. Sobxosinci, ,m., 
and E. Laurent ( Cornet. rend., 115 (1892), jpjp. 732-738 ).—A brief report 
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on experiments in continuation of those described in Complex rend us , 
111 (1890), p. 750, and 113 (1891), pp. 77G-779 (E. S. It,, vol. ill, pp. 
116 and 551). In preceding investigations the authors have shown that 
fixation of the free nitrogen of the air occurs in green plants of low 
orders and in the soil on which these plants are growing. The plants 
with which these earlier inquiries were made were a mixture of mosses, 
algie, and bacteria* In the experiments reported in this article less 
complex cultures were used and the species of the plants were deter¬ 
mined. Both the “direct” and “indirect” methods of determining the 
acquisition of nitrogen were employed, as described in the reports of 
previous experiments. The cultures were made on 690 grams of soil in 
each ease. 


Summary of experiments on the fixation of free nitrogen by plants. 


Cultures. 


Subsoil of Montietout 
mid a small quant it.v 
of a diluted nuxt mv of 
several soils 

1. A imvl nre of XnS- 

toe pimetitonne 
and X. ini nut um 

2. A mixture ot Xus- 

too puneti/orme 
and X.minuturn 
Quartz, sand almost de- 
void of nitrogen, 
treated as above. 

3. Xostue puneti- 

Jornu\ almost 
pure. 

4. Aoa toe p ain'ti- 

f\u im\ less pure.. 
Subsoil oi Mont retout 

5. Tw o mosses ( lint- 

elu/ttirennn i nta- 
hnhnn and Jiitr- 
bttlu trtitrahb)*.. 

6. An Oseillaria ( Mi- 

eroeulmm rttguta- 
tua ) almost ]»ure § 

7. A tew traces of 

alum ol’lit tie ini- 
portanre. 

8. A few traces of 

algie of little im¬ 
port mice. 


Direct method. 


Gaseous nitrogen 


a '.Initial * Final. 


\Mos. 

6 : 


C. c. 

982 O' 


847.1 


Gain or loss 


Indirect method. | £ 


Nitrogen 


Ini¬ 

tial. 


C c 
‘.)3i.2-rd 7 

! J 


Mg. ' 
1 —<j.) O' 


Tii.or 


,—29 5—37.1 


S'—29.2 

1 


1,0U9 0,1.009 4'— 0.1 — 0 ] 


5S0 .1 


I 


739.8 


578.' 


— 0.0 


- 1.8 


Final. 


| Gain 




or it: . 
loss 1 ft I F 


Mg. ; _ Mg. Mg. 
—> \ ! '7 inn i n*> t 


Mg. 


Vegetable 

mutter 

formed. 


Per 
cent 
of ni 
tro- 


Mg. 


«S<37.8I P*" 1 

| I 

7n - r> ;)o7.7q 114 s , 


gen 


02. G 09.3 1, 470 


47.7, 1,148 


1 <»,; 
. i 


! 2 ) 
: Oh 
,S«0.4Q 

.< a eis 


3G. 2 


32.81 


08 4 iSl7 0 ' 

,<51. ids 


34. o; 33 (J 29.' 


68. O'— 0.41 10 4 


Oil. 4' 


GO. 4 


M7 77 
/48 81 s 


GO. 5! 


07. 


0.3’ 12.8 


1.1 


5411 


4.7 


5.5 


5.4 


3 8 


* 1 n the surface soil, 2-1 nun. deep. 

I In all tin 1 soil below the surface soil above mentioned. 

|Obtained by transplanting little isolated tufts, which afterward grew together. 

£ Obtained. b'\ suwingon the soil a small quantity of algous material diluted with distilled water. 

Ill the first four cultures fixation of free nitrogen clearly occurred. In 
the culture containing only Mierocoleus vaginafus (No. 6) there was ap¬ 
parently no fixation of nitrogen. It would not be surprising if this was 
due to a difference in the nature of the alga. In the cases (Nos. 7 and 
8 ) where the soil was almost entirely bare of vegetation nitrogen was 
not fixed in any appreciable amount. 
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The “nitrogen in the plants” was found by subtracting from the total 
nitrogen in the surface layer containing soil and plants the nitrogen 
found in an equal weight of subjacent soil. The weight of the vege¬ 
table matter formed was also determined. From these data the per 
cent of nitrogen in the dry plants was calculated and found to be about 
4 or 5 per cent. 

The fundamental fact ascertained in the authors’ previous investiga¬ 
tion was confirmed, viz, that fixation of nitrogen occurs in the tissues 
of plants of lower orders developed on the surface of soils. Chlorophyll 
action supplies the energy necessary to bring about the combination of 
free nitrogen. 

The authors contend that the fixation of free nitrogen does not take 
place, as claimed by Berthelot, in the interior of the soil under the ac¬ 
tion of microbes. In the discussion which followed the reading of this 
paper Berthelot asserted that his investigations show that, the green 
algae are not the only microorganisms having the function of fixing at¬ 
mospheric nitrogen, but that fixation also occurs under the influence of 
colorless inferior organisms which seem to be devoid of chlorophyll, it 
is possible that the origin of these phenomena will be found in still lower 
organisms, such as may develop in the root tubercles of leguminous 
plants and iu other organisms devoid of chlorophyll. Berthelot is pur¬ 
suing researches with reference to the existence of such organisms.—A. 
c. T. 

On the gas exchanges of the root tubercles of leguminous 
plants, B. Frank ( Ber. deut. hot. Ges., 10,pp.271-281, plate 1). — Previous 
investigations of the root tubercles of leguminous plants have indicated 
that they are covered with a corky epidermis, which prevents the inter¬ 
change of fluids and gases between the tubercles and the surrounding 
world. The author’s observations) reported and illustrated in this arti¬ 
cle, show that the corky covering of the root tubercles, especially those 
of peas, has intercellular air passages which communicate with the outer 
air, as is the ease with lenticcls. The system of air passages penetrates 
through the corky layer to the meristem. The worm tom has no air 
passages, but these occur again in the bactoroid tissues below the meri¬ 
stem. To determine whether the gas within the tubercles (tame from the 
soil or was given off from the cells of the tubercles the author grow peas 
iu water without the addition of nitrogen compounds or with a little pea 
soil for inoculation. Although the roots were never in contact with 
air, yet the tubercles which developed showed the structure described 
above. The gas in the intercellular passages in the tubercles must, in 
this case at least, have been derived from the tubercles themselves. 
The epidermal air passages when once established! may serve for the 
transmission of air from without, but those in the bacteroid tissue can 
not do so, as they are shut oft' from all communication with the outside 
world. The origin of the gas within the tubercles may be found in the 
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carbonic acid gas, a common product of respiration, or in tlie water 
absorbed by the plants, from which atmospheric gases are released and 
recombined in the processes of growth. Observations are briefly re¬ 
ported which indicate that this gas is neither carbonic acid nor oxygen 
alone, but that it is rich in nitrogen. To investigate the gas exchanges 
in living root tubercles, a considerable number of root tubercles were 
cut from plants grown outdoors in garden soil and were inclosed in 
glass tubes with a known volume of air above quicksilver. A lively 
evolution of gas at once began and continued during the several days 
over which the experiment extended. The results, reported in tables, 
showed that nitrogen and carbonic acid gas had been evolved. The 
author, however, thinks that the evolution of these gases was not a 
normal process of the living tubercle, but a sign of decay. The gas 
exchange in the tubes was relatively small at flrst and increased as the 
experiment continued. Certain nitrogenous compounds which are com¬ 
mon products of decay w T ere formed. The air from the tubes in which 
the tubercles w T ere confined contained ammonia, skatol, and indol. It 
also had the odor of a dead body. Carbonic acid was formed at first 
probably as a respiration product, but later as the result of decay. 

These investigations indicate that the root tubercles of leguminous 
plants are sensitive organs which continue their normal activity only 
while united with the plant. If they are separated from the plant, 
even without being themselves mutilated in any way, in a few 7 hours 
there is a complete change in their activity, especially in respect to the 
organic nitrogen compounds, which are broken up. The nitrogen in 
taese compounds returns to its elementary condition and escapes. It 
follows that it is not practicable to determine the normal processes 
occurring in the tubercles by experimenting with them apart from the 
plants. The metabolism of the tubercles in union with the plant must 
be different from that of the isolated tubercles. It is possible that, the 
tubercles when united with the plant absorb nitrogen directly, but 
direct observations immediately after th& separation of the tubercles 
do not give any testimony on this point because of the speedy revolu¬ 
tion in the activity of these organs.— A. c. T. 

The horn fly, J. Fletcher {Canada Central Experimental Farm Bid, 
No, 14, 8eph 7 1892,pp. it , figs, 2), —A brief account of Hmnafobia serrata, 
compiled from reports of investigations in the United States, with sug¬ 
gestions as to means of repression. This insect has appeared in Can¬ 
ada and has already caused considerable trouble there. —A. o. T . 

Analysis of the Cavendish banana in relation to its value as 
food, W. M. Doherty ; Ohm, News , 66 ( 1892),pp. 187,188), — The author 
has analyzed the pulp of Muca eavendishii , the dwarf banana, with the 
following results: 
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Analysis of banana pulp. 



3 n fresh 
substance. 

In dry 
matter. 


Per emit. 
75 71 

Per cent. 

Albuminoids.-. .- . 

1.71 i 

7 05 

Stiindi. ...-. 

5 00 I 

24. 78 

Siiffflr.. . 

i 3 00 1 

12 05 

^ i»Katio/ tOAiia moifov _ „ _ 

11. 24 
1. 74 

47. 05 

"W oodyfiber .- .. 

7.20 


0. 71 

2.92 



Composition of the ash . 

Per cent. 


Potassium oxide . 55.10 

Sodium oxide. 12 00 

Calcium oxide. 1.01 

Magnesium oxide. 5.41 

Ferric oxide. 0 48 

Manganese dioxide. 0.15 

Phosphoric acid. 7 70 

Sulphuric acid . 1.80 

Carbonic acid. 12.00 

Chlorine. 1.10 

Silit a. 1 00 

Loss, etc..... 0.00 


100.00 

In nutritive properties the Cavendish banana resembles the potato.— 

E. w. A. 

Feeding experiments with sunflower-seed cake for milch cows, 

J. Klein (Milch Ztg1892, pp. 073-077).— Sunflower-seed cake is said 
to have found quite extensive use for feeding within the last few years, 
especially in Denmark. A trial is reported with four cows, made to 
compare the effects of sunflower-seed cake and linseed cake. The sun¬ 
flower-seed cake was fed in the form of meal and was of the following 
composition: Dry matter 91.32, crude protein 30.73, crude fat 13.94, car¬ 
bohydrates 20.00, crude fiber 1.A0S, and crude asb 4.37 per cent. On 
the basis of Wolff's tables of digestibility it contained, therefore, 30.9 
per cent of digestible albuminoids, 12.5 per cent of digestible fat, and 
25 per cent of digestible carbohydrates. 

There were four lots of four cows each. The first lot received the 
winter ration which all the cows had received previous to the trial, con¬ 
sisting of distillery slop, brewers’ grains, linseed cake, meadow hay, 
and other coarse fodder, with a nutritive ratio of 1:0.5. In addition 
to this ration lot 2 received 1 pound and Jot 3, 2 pounds per head per 
day of sunflower-seed cake, and lot 4, 1 pound each of sunflower-seed 
cake and linseed cake. The nutritive ratios of the rations of the four 
lots were therefore, lot 3, 1:65; lot 2, 1:5.8; lot 3,1:5.3; and lot 4, 
1 :5.4. The cows of the four lots averaged very nearly the same period 
of lactation. 

The trial lasted from February 22 to A pril 12. During the first week 
all four lots received the basal ration. The second, third, and fourth 
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weeks the concentrated foods were added to the rations of lots 2, 3, and 
4; and the fifth, sixth, and seventh weeks the basal ration was fed 
again. The cows were milked twice daily, the quantity being deter¬ 
mined by weight at each milking, and samples of the milk of each ani¬ 
mal were analyzed two or three times each week. The changes of food 
were made gradually. 

A summary of the results of the feeding experiments shows that the 
addition of sunflowcu-seed cake, to the basal ration was accompanied 
in the case of every cow by an increased milk yield. In this connec¬ 
tion the addition of I pound of the cake appeared to be practically as 
effective as the addition of 2 pounds, which the author attributes to 
the period not being sufficiently long to show the full effects of the ad¬ 
dition of 2 pounds. Sunflower-seed rake seemed to be fully as effect¬ 
ive as linseed cake. The sunflower-seed cake apparently liad no effect 
on either the fat content of the milk or the live weight of the animals. 
Financially there was no advantage from the addition of either the sun¬ 
flower-seed cake or linseed cake to the basal ration. The additional 
yield of 0.7 liter of milk per day with 1 pound of sunflower-seed cake 
was produced at a cost of nearly 2£ cents. —e. w. a. 

Effects of different kinds of food on the volatile fatty acids and 
the melting point of butter, Adolf Haver f Landw. Vers, tit at., 41 , 
pp. 11-85 ).—The author prefaces the description of his present experi¬ 
ments with a review of the conclusions from his previous experiments 
oil this subject, published in 1888 . 1 These are as follows: 

(1) The percentage of volatile fatty acids and the specific gravity of 
butter fat go hand in hand. An increase of the one results in an in¬ 
crease of the other. 

(2) The melting point of butter fat does not vary proportionally with 
these, as it is presumably more especially influenced by the olein con¬ 
tent. 

(I!) The percentage of volatile fatty acids and the specific gravity of 
butter tat. from a single cow vary more widely under different methods 
of feeding than has usually been supposed. 

(4) The volatile fatty acids are dependent upon the period of lacta¬ 
tion, the percentage decreasing, as a rule, as the period advances (con¬ 
firmed by Nilsonj. 

(f>) But they are also dependent to a large extent on the character of 
the food (which is in opposition to Nil son). A higher percentage of 
volatile fatty acids was produced on roots, meadow grass, and green 
clover than on hay, and a higher percentage with the latter than with 
ensiled grass. 

(6) The melting point of butter is likewise dependent upon the food. 
Ensiled grass and hay gave butter with the highest melting point, and 
roots the next highest, while exclusive feeding on green food, whether 
grass or clover, in the barn or at pasture, resulted in butter with the 
lowest melting point. 


Lancbv, Vers. Stab, 35, pp. 260-282. 
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(7) As a rule the point of crystallization fluctuates with the melting 
point. 

(8) In the ease of animals accustomed to it, pasturage has a very 
good effect on the yield of milk and butter. 

This line of investigation has been continued, and the results obtained 
form the basis of the present paper. From August 25 to February 25 
a North Holland cow, nine and one half years old and about two months 
with calf at the beginning of the trial, was fed a wide range of foods in 
periods of twelve days each, determinations being made twice in each 
period of the specific gravity, solids, and fat (the latter by calculation) 
of the mixed morning’s and night’s milk and of the melting point and 
volatile fatty acids of the butter. The latter were determined by the 
Beichert-Wollny method, and expressed in terms of the cubic centi¬ 
meters of soda solution required to neutralize 5 grams of butter fat. Th e 
foods given in different periods included meadow grass ad libitum ; 15 
kg. hay and 2 kg. linseed cake, alone or with 50 c. c. concentrated lactic 
acid or 100 c. c. of volatile fatty acids from a stearin factory; 10 kg. 
hay and 2 kg. linseed cake; 10 kg. pea vines and 5 kg. rye straw, with 
either 4 kg. sesame cake or 4 kg. linseed cake; 5 kg. pea vines, 10 kg. 
rye straw, and 3 kg. peanut cake; 15 kg. pea vines and 4 kg. rye; 40 
kg. ensiled sugar beet residue, 5 kg. rye straw, and 4 kg. linseed cake; 
10 kg. corn silage, 8 kg. rye straw, and 4 kg. linseed cake; and 11 kg. 
pea vines, 5 kg. rye straw, and 4 kg. poppy cake. At the conclusion of 
this feeding the milk yield had fallen to 3J liters a day, and the feed¬ 
ing was continued for four months in much the same manner with 
another cow fresh in milk. In both trials certain of the rations were 
repeated at different stages of the trial, with a view to eliminating 
error from advancing lactation as far as possible. 

In the case of the first cow the volatile fatty acids in the butter 
varied on different food from 13.4 to 24.9 c. c., and of tlie second cow 
from 20.1 to 32.2 c. c. While these variations are not quite as large as 
those observed in the former experiments, alluded to above, it is be¬ 
lieved they indicate that in the case of the same cow the volatile fatty 
acids may show a wide range of variation on different rations, and the 
rations fed do not, of course, cover the whole range of rations fed in 
practice. The author urges from this that the judgment of the purity 
of butter on the basis of the volatile fatty acids may lead to gross in¬ 
justice, by implicating honest dairymen who have made an unfortunate 
selection of feeding stuffs. He states, for instance, that the feeding of 
poppy cake and pea vines proved disastrous to the high content of 
volatile fatty acids, giving butter near the end of the period of lacta¬ 
tion with volatile acids equivalent to only 13.5 c. c. of soda solution. 
In Holland the minimum limit is 19 c. c., but the danger from reducing 
the standard is that artificial butters will not be excluded. For this 
reason the author thinks that critical judgment of butter should be 
based on a number of different tests. 
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The following statement shows the feeding stuffs which were tested* 
arranged in the order in which they increased the volatile tatty acids, 
those effecting the greatest increase being placed first: 


Coarse fodders . 

Red beets. 

Meadow grass in spring. 
Green clover. 

Meadow grass in field. 

Hay, corn silage. 

Ensiled grass. 

Straw. 


Con ccn tra fed foods. 

Rye. 

“Maize-sprout cake.” 
Cotton-seed meal cake. 
Peanut cake. 

Sesame cake. 

Linseed cake. 

Poppy cake. 


The addition to the food of lactic acid or of volatile fatty acids in the 
amounts in which they could be given showed no effect on the volatile 
fatty acids in the butter. The author criticises the investigations of 
Schrodt and Henzold,* claiming that instead of testing the effects of a 
large number of rations, practically only two rations were tested, viz, 
pasturage in summer and a mixture of hay, straw, beets, wheat bran, 
and cotton seed-meal cake in winter; and that from his own investiga¬ 
tions it might be expected that the volatile fatty acids on the winter 
ration fed would not be materially different from those on pasturage. 
The winter ration contained a small amount of straw, which, as indi¬ 
cated by the author's tests, decreases the volatile fatty acids, and two 
feediug stuffs, which, according to his trials, strongly tend to increase 
these acids. He believes that this explains the reason why the winter 
ration gave results agreeing with those on pasture grass. 

The author’s results afford considerable support to the hypothesis 
that a ratiou rich in soluble carbohydrates results in butter with a high 
content of volatile fatty acids. As an instance of this he cites the effect 
of beets as compared with hay; the former, containing much more sugar 
than the latter, increased the volatile fatty acids to a greater extent. 
He also compares the effect of fresh grass and green fodders with hay 
and silage in which the sugars have been largely dispelled by fermen¬ 
tation. Furthermore, he compares rye grain and maize-sprout cake, 
both of which are rich in digestible starch and had a favorable influence 
on the volatile fatty acids, with poppy cake, which is poorest of all the 
feeding cakes in carbohydrates, and with linseed cake, which at least 
contains no starch meal. Both the poppy cake and the linseed cake 
affected the fatty acids unfavorably. 

The author traces no connection between the fat in the food and that 
in the butter further than that the feeding of considerable amounts of 
non-volatile fatty acids do not appear to increase the volatile fatty 
acids of the butter. This last result agrees with the experience of 
Weiske and Soxhlet, according to which the volatile fatty acids of the 
food, including butyric acid, are not transmitted to the butter. 

*E. S. R., vol. IV, pp. 92-95, 



512 


EXPERIMENT STATION RECORD. 


Concerning tlie melting point of the butter, the experiments above 
reported are believed to show that both this and the point of crystalli¬ 
zation diminish somewhat as the period of lactation advances, in case 
the food remains unchanged. The melting point and the point of crys¬ 
tallization are not always affected in exactly the same degree, but if 
the average of the two is taken it is found that the effect due to the 
period of lactation is very small. This average factor is therefore taken 
as a basis for studying the effect of food, leaving the stage of the period 
of lactation out of account. A very hard butter was produced by the 
mixture of pea vines and poppy cake, and likewise, although not in the 
same degree, by mixtures of straw with linseed cake or sesame cake, 
and (still less) with peanut cake. Cotton-seed-meal cake and rye grain 
gave softer butter than any of the above. Pasture grass gave a softer 
butter than the normal ration of hay and linseed cake, This last is a 
complete confirmation of the results obtained by the author on previous 
occasions. Straw appeared to have a very favorable effect on the con¬ 
sistency of the butter. The effect of ensiled grass and corn silage was 
about the same as that of hay, while beet diffusion residue was notice¬ 
ably unfavorable to hardness. Maize-sprout cake was also unfavorable 
to hardness. The addition of lactic acid or of volatile fatty acids to the 
food was accompanied by a decreased melting point of the butter. Ar¬ 
ranged in the order in which they favorably affected the hardness of 
the butter, the feeding stuffs used were as follows: 


Coarse fodders 

Straw. 

Hay, ensiled hay and maize silage. 
Old pasture grass. 

Beet diffusion residue. 

Young grass. 


| Concentrated foods, 

! Poppy cake. 

; Linseed cake, sesame cake. 

J Peanut cake, 
j Rye, cotton-seed meal, 
j Germinated mai/e cake. 


It will be seen that this order is nearly the reverse of that in which 
the feeding stuffs increased the volatile fatty acids. In general then, 
butters with a relatively high content of volatile fatty acids had a rela¬ 
tively low melting point, and nee, verm. Tin's is only a general rule, to 
which there aj'e some exceptions. 

In continuing this line of investigations the author proposes to study 
along the line of the hypothesis indicated by the. above investigation, 
that is, the effect of easily digestible carbohydrates in the food on the 
volatile fatty acids of tbfc butter.— k. w. a. 

Experiments in the feeding of swine, J. W, Robrrtson (Canada 
Central Experimental Farm Bvl. Ah. 15 , Oct; 1893, pp. 13). 

Bate vs. steamed fond (pp. 3-5}.—The account of this experiment is 
reprinted from the Annual Report of the Canadian Experimental Farms 
ftSr 1891 (E, S. R., vol. IV, p. 441 >. 

Feeding grain imgronndand ground withor without sM?H.i»i77c{pp.5-7) < — 
Four lots of pigs were used in this experiment with either four or live 
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pigs in each lot All received a mixture of equal parts of peas, barley, 
and rye, but to lot 1 this mixture was fed unground and soaked in cold 
water for forty-eight hours, and to the remaining lots ground and 
soaked in water for twelve hours. In addition to the grain, lots 3 and 4 
were given all the skim milk they would drink. The feeding continued 
for seventeen weeks. The summary of the results follows: 

Summary of results of pig-feeding trials . 


Lot 1, unground grain. 

Lot 2, ground grain. 

Lot 3, ground grain and skim milk 
Lot 4, ground grain and skim milk. 


' Average I 
j weight | 
* per pig i 
at begin-1 
1 ning. 


Pounds. \ 
69 
69 
69 
76 


lot - j of gain. 


Grain 


Pounds. 

Pounds . 

434 

4.45 

519 

4.36 

671 

2.46 

536 

3.46 


There is little if any apparent difference between the lots fed whole 
grain and ground grain. “One pound of grain was the equivalent of 
6.65 pounds of skim milk in increasing the live weight. The swine 
which were fed upon a ration containing skim milk were lustier and 
more robust in appearance than those which were fed upon grain only.” 

Feeding frozen wheat (pp. 7-12).—The value of frozen grain for pigs 
was tested in two separate trials. The first trial included three lots of 
four pigs each. Lot 1 received frozen wheat ground and soaked for 
twelve hours; lot 2, frozen wheat unground, soaked for forty-two 
hours; and lot 3, a mixture of equal parts of wheat, barley, and peas, 
•ungTOiiml and soaked for forty-two hours. The pigs averaged 186 
pounds each at the commencement of the trial. The trial lasted from 
December 28 to March 14. The result was very favorable to the frozen 
wheat, and especially so where fed ground. 

In the secoud trial two lots were used, one averaging 61 pounds per 
pig and the other 104 pounds. Both lots were given ground frozen 
wheat soaked for twelve hours, and lot 2 received skim milk in addi¬ 
tion. “ During the last three weeks of the test [lot 1J were fed upon 
the lowest quality of frozen wheat only, which had been graded ‘un¬ 
marketable. 9 77 The trial lasted from February 1 to May 30. The results 
were as follows: 

(1) When the frozen wheat was fed ground and soaked for twelve hours, 14.18 
pounds of increase in the live weight was obtained per bushel of wheat. 

(2) Tn the feeding of swine from nil average weight of 61 pounds each until they 
reached an average weight of 145 pounds each, 15,46 pounds of increase in the live 
weight was obtained per bushel of wheat. 

(3) One pound of frozen wheat was the equivalent of 7.91 pounds of skim milk in 
■ncreasing the live weight. 

{4) The swine which were fed upon a ration containing skim milk were lustier 
and more robust in appearance than those which were fed upon grain only, 

11804—Ho. 6-5 
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The pigs were slaughtered and parts of the pork cooked. The pork 
was pronounced excellent and superior to that of pigs fed exclusively on 
peas. u When the frozen wheat is to he fed ungroimd it should be 
soaked for at least twenty-four hours.”—E. w. A. 

Amyloid, a new constituent of milk and dairy products, F. J. 
Herz (Chem. Ztg1892, pp. 1524 , 1525 ).—The author reports finding by 
microscopic examinations of butter, hard and soft cheese, and “ a chem¬ 
ically pure” preparation of casein, bodies which in size, form, and 
behavior toward iodine closely resembled starch. They differed from 
the latter, however, by not being affected by boiling water, hot alcohol, 
or ether. Those found in milk were round or egg-shaped, resembling 
vegetable starch, and from 10 to 35 micromillimeters in diameter, while 
those in butter, cheese, and casein were of irregular outline, colored 
irregularly with iodine, and were much larger, being in some instances 
115 micromillimeters in length. These bodies were noticed in various 
samples of milk, in the ether solution of fat, in the udder of a cow which 
had suffered from milk fever, and in the colostrum from the same cow. 
They are not numerous in the microscopic field, occurring singly o? two 
or three together, and are found by searching through the casein par¬ 
ticles colored yellow or brownish by iodine. 

The author refers to the finding of an amyloid substance by Virchow 
in the spleen, liver, kidneys, etc., and is inclined to believe that the 
material which he finds in milk and dairy products is of similar nature. 
He suggests that it might perhaps be prepared in pure state from milk 
or colostrum by pepsin-hydrochloric acid. Whether or not these amy¬ 
loid bodies always occur in milk and whether they have any importance 
in connection with the manufacture of milk products are questions for 
future study.—E. w. a. 

Investigations of sheep’s milk, C. Besana [Chem. Ztg,, 1892, pp. 
1519 , 1551 , and 1598 ),—These investigations wore made at the Agricul¬ 
tural School at Borne, where during the past winter a course was 
given on cheese-making from sheep’s milk. The sheep used wore of 
the u Sopravissaua ” breed, the common breed of that country. The 
milk yield of this breed is given as from 45 to 50 liters per year, and 
the average yield per head and per day 250 to 300 c. c. The maxi¬ 
mum yield noticed was 805 c.e. (nearly a quart) in the case of a sheep 
twenty-one days advanced in the milking period. The specific gravity 
of the milk ranged from 1.037 to 3.043 at 35° O. An average of one 
hundred and seventy-six determinations gave 1.0395. 

The laetodensimeter used with cows’ milk is said not to be adapted 
to sheep’s milk, which requires an instrument graduated from 1.026 to 
1.043. Sheep’s milk being richer than cows’ milk shows a- greater 
fluctuation in the specific gravity at different temperatures, so that 
the corrections for temperature can not be made from the ordinary 
tables for cows’ milk. The author gives a table for correcting the spe¬ 
cific gravity of sheep’s milk for 15° C. The average composition of a 
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number of samples of sheep’s milk analyzed by the author and his 
assistants is given as follows: 


Average composition of sheep's milk . 


Water... 

Total solids. 

Fat. 

Protein. 

Milk sugar. 

Ash.. 

Specific gravity at 15° C., 1.0378. 


Per cent. 
. 78.23 
. 21.77 
. 9,50 
. 6.26 
. o, 00 
. 1.01 


Owing to its richness in fat, sheep’s milk under the microscope shows 
a crowded mass of fat globules, and must be diluted in order to 
compare it with cows’ milk. The fat globules are much larger than 
those of cows’ milk. The largest globule found in sheep’s milk 
measured 0.0309 mm. in diameter, or nearly three times that of the 
largest globules found in cows’ milk. A majority of the globules were 
much smaller than this. The larger globules of sheep’s milk are not 
quite round. With the aid of a microscope and a micrometer, there¬ 
fore, it can be seen whether cows’ milk is mixed with sheep’s milk, or 
whether sheep’s milk is diluted with water, to be sold as cows’ milk— 
a practice which is not uncommon in some regions. Owing to the 
thickness and viscosity of sheep’s milk, the fat globules do not rise 
rapidly in creaming. At the end of twenty-four hours’ setting no sharp 
layer of cream was to be seen, although the upper layer was found to 
be richer in fat. In using the creamometer, the author dilutes the 
milk with an equal volume of water and allows the cream to rise for 
forty-eight hours. 

The viscosity of sheep’s milk was found to vary somewhat in differ¬ 
ent samples. It seemed to depend principally upon the casein, for 
after this had been coagulated by rennet the viscosity was much lower 
and the fat globules present rose to the surface quite rapidly. 

The spontaneous souring of sheep’s milk seemed to take place more 
slowly than in the case of cows’ milk. Two samples of milk, 1 of sheep’s 
milk and 1 of cows’ milk, were kept in a room together at a tempera¬ 
ture between 10 and 12° O. The cows’ milk was thick with coagulated 
casein at the end of six days and the sheep’s milk at the end of four¬ 
teen days. The reason for this difference is unknown. 

Under corresponding circumstances much more rennet is required 
for curdling sheep’s milk than cows’ milk. Where equal quantities of 
milk were treated at 35° O. with like quantities of rennet solution, 
from one and one half to two times as long was required for curdling 
the sheep’s milk as for the cows’ milk.—E. w. A. 
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tral hi,, 1892, I, p. 231, and in Centralbl. agr. Chem., 21, Heft 11, p. 782. 

Experience in inoculating cattle with tuberculin (Ein Erfahrung mit der Tmpf- 
vng von Tuberculin). — Landw. Wochciibl. Schleswig-Holstein , 1892, pp. 417-419. 

On inoculation with tuberculin (Zur Tuberkulin-Tmpfttng).—Milch Ztg., 1892, 
No. 48, pp. 807,808. 

The reaction of cows’ milk (Ueber die Jieaktion der KuhmiJch), J. Se be lien.— 
Abs. in Vierieljah ressch. Chem. Nahrungs- it. Gennssmtl., 7,p. 127, and Chem. Centralbl., 
1892, II, No. 25, p. 1024. 

Composition of colostrum from cows (Be it rage zur Zusammensetzung des Kuhlco- 
lostrums), Kruger.— Molk. Ztg1802; abs. in Chem. Centralbl., 1892, II, No. ?5, pp. 
1023, 1024. 

Butter analysis (Ueber Bulleruntcmtchungen ), H. Kreit.— Schweiz. Wochenschr. 
(Item. u.Pliarm., 1893, p. 440; abs . hi Ghent. Ztg., 189?, Ilepert., p. 351, 

Analysis of Caccio cavallo, an Italian cheese (Analysen von Caccio cavallo ).— 
Milch Ztg., 1892, No. 49, p. 823. 

Injurious effects of certain plants on milk and its products (Schddliche Wirk¬ 
ung von Pjlanzen auf die Milch und ihre I J rodulcte). — Schweiz, landw. Zeitseh., 1892, Heft 
41; abs . in Milch Ztg., 1892, No. 49, p. S25. 

Stringy milk and the means for its prevention, a resume (Ueber fadenzieliende 
Milch und Mittel zu deren Forbeugiing).—Milch Ztg., 1892, No. 48, pp. 808, 809. 

On milk sterilization and bitter milk (Ueber Milchsterilisation und bittereMilch ).— 
Molk. Ztg., 1892, No. 49, p. 604. 

Microbicide action of carbonic acid in milk (Action microbicide de Vacute carbon- 
ique dans le lait), Cl. Nourry and C. Miciiel.— Compt. rend., 115 (1892), Fo. 22, pp. 
959, 960. 

Preparation of koumiss, D. H. Davies.— Pharm. Jour, and Trans., 23 (1892), p. 
SOL 



EXPERIMENT STATION NOTES. 


California Station. —A new apparatus for tlie accurate testing of spraying noz¬ 
zles has just been constructed, and the station proposes to make a thorough study of 
different kinds of nozzles. 

Idaho University.—T he board of regents held a meeting December 31, 1892, to 
effect an organization. 

Massichcsetts College. —At a recent meeting of the State board of agriculture 
it was reported that 879 students had been m attendance at the college since its 
foundation in 1867. Of these, 861 have been graduated. Of tlie graduates, 254 tiro 
engaged in farming or in closely allied pursuits, 20 are teachers in agricultural insti¬ 
tutions, 4 are agricultural editors, and 7 are in the fertilizer business. 

Nebraska Industrial College.— In a brief historical sketch of this department 
of the University of Nebraska, recently published by the university, it is stated that 
the number of students enrolled during the last academic year was 107, in addition 
to about 125 in the preparatory courses. A considerable portion of the funds 
received under the act of Congress of 1890 lias been devoted to tbe establishment 
and equipment of a course in electrical engineering. 

Utah Station.— A hydraulic engineer has been employed for the coming season 
to examine the irrigation systems of the Territory and to aid farmers in the intro¬ 
duction of irrigation. A dairyman will also be employed, with a view to the investi¬ 
gation of dairy questions. 

West Virginia Station. —The botanical dsparfcment of the station has holm abol¬ 
ished and a horticultural department organized in its stead. F. W. Rants M. S., 
has been appointed horticulturist and microscopist. The parasitic insect recently 
brought from Europe by the entomologist of the station to destroy the Seolylid 
which is ruining spruce forests in the State, seems likely to prove effective, provided 
it will multiply sufficiently fast. 

Wisconsin College.— One hundred students were registered for the dairy school 
considerably in advance of the opening of the school, and many applicants were 
turned away. More than 50 were registered for the short course in agriculture, which 
began January 4 and is to close March 22. 

Wyoming College.— At the general election in November it was voted to estab¬ 
lish the agricultural college at Lander, Fremont County, but until buildings arc 
provided the college will remain a department of the State University. 

Milk inspection in Chicago.— November 21, 1892, an ordinance was passed by 
the city council establishing a milk division of the department of health, to be in 
charge of a’deputy commissioner of health, who must be a practical chemist. Nine 
milk inspectors are to be appointed. All renders of milk or cream must take out a 
license. Penalties are provided for violation of the ordinance either by selling 
without a license or failing to comply with the regulations of the health departing 
regarding the purity of milk and cream. 

German Stations.— The fifth convention of the Association of Agricultural Ex¬ 
periment Stations in the German Empire, which was to have been held in Nurem¬ 
berg last September, but was postponed on account of the cholera, was held in Her* 
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lin December 11,12, and 13, 1892. The discussion of methods of analysis formed a 
prominent part of the program. The experiment stations of this country were rep¬ 
resented by Prof. IV. 0. Atwater, of this Office, and Prof. E. W. Hilgard, of Cali¬ 
fornia. 

Great Britain. —The following summary of the yield and acreage of wheat, bar¬ 
ley, and oats in Great Britain for 1891 and 1892 was recently issued by the board of 
agriculture. 

The yield and acreage of wheat, barley, and oats in Great Britain for 1891 and 1898. 



Estimated total produce. 

Acreage. 

Estimated average, 
yield per acre. 

1892. | 1891. 

1892. 

1891. 

1892. 

1891. 

WHEAT. 

En land. 

Wales. 

Scotland. 

Great Britain. 

BARLEY. 

England. 

Wales. 

Scotland. 

Great Britain. 

OATS. 

England. 

Wales. 

Scotland. 

I 

Bushels. ! Bushels. 
55,107,186 68,094,456 

1,318,763 ' 1,461,740 

2,134,983 1,971,067 

Acres. 

2.102,969 
55,278 
61,592 

Acres. 

2,192,393 
61,590 
53,294 

Bushels. 
26.20 
23.86 
34.66 

Bushels. 
31.33 
23.73 
30.98 

58,560,932, 72,127„ 263 ! 2,219,839; 2.307,277 j 

26.38 

31.26 

— 

. 

59,527,968 , 60, 900,824 1 1,709,587 

3, 350,862 j 3,438, 620 ! 114 520 
7, 622.732 ! 7,789,631 • 212,703 

1,772,432 
117,101 
223,265 

34.82 

29.26 

35.84 

34.30 
29 30 
34.89 

70,501.562 ! 72,129, 095 2,036. 810 

2,112,798 

34 61 

34.14 

; i 

73,266,495 69,786,175 1 1,7G5,463 

| 7,976.830! 7,698,529 | 233,399 

35,051, 664 1 34, 901, 557 j 998, 683 

1,672,835 
234.055 
992,239 

41.50 
34.18 
35 10 

41.72 
32 89 
35.17 

Great Britain. 

116,294,989. 112,386,261 

2,997, 545 

2,899,129 

38.80 

38.77 


India. —The Annual Report of the Khandesh Experimental Farm for the year end¬ 
ing March 31,1892, contains accounts of field experiments with cotton, wheat, sugar 
cane, and forage plants, and of experiments with silage and in the breeding of cattle, 
sheep, goats, and horses. 

American Forestry Association. —This Association held its eleventh annual 
meeting at the Department of Agriculture December 20, 1892. Assistant Secretary 
Willits, one of the vice presidents of the Association, presided. As this was for the 
most part a business meeting, the attendance was confined to members of the Asso¬ 
ciation. 

The reports of the officers and committees showed a favorable condition of the 
affairs of the Association. During the past year the Association has been chiefly 
engaged in promoting the reservation of public timber lands from sale and in the 
endeavor to secure the enactment of adequate law r s for the protection of the public 
forests from fire and theft and their administration so as to yield the largest amount 
of commercial products consistent with the maintenance of their appropriate climatic 
influence and their conservative effect upon the water supply and irrigation. 

Seven reservations of forest lands have already been made by the President, viz, 
those of White River, Pike’s Peak, and Plum Creek, Colorado; Pecos and Canadian 
Rivers, New Mexico; Bull River, Oregon; Yellowstone, lying south and east of Yel¬ 
lowstone Park, Wyoming; and San Gabriel, California. These comprise an area of 
more than 3,250,000 acres. 

Twenty-three other proposed reservations are now under consideration by the De¬ 
partment of the Interior. These are situated in the States of California, Colorado, 
Idaho, Minnesota, Montana, New Mexico, North Dakota, Oregon, Washington, and 
Wyoming, 
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The principal discussion during the meeting was in reference to the Paddock hill, 
now on the calendar of the Senate. This hill, which proposes to place the manage¬ 
ment and disposal of the public timber lands under the control of the Secretary of 
Agriculture, is, in the main, an embodiment ol the views of the Association in respect 
to the timber lands. 

The Association seeks to have only such land as is unfit for agricultural purposes 
reserved from sale, and in the Paddock bill provision is made for the restoration to 
sale aud occupancy of any portions of land included in the reservations which may 
be found desirable for the uses of agriculture. There is also provision for the cutting 
of timber at the proper time and in proper manner for the purpose of supplying the 
needs of domestic life and of the mining and lumber industries. 

In the election of officers for the ensuing year J. S. Morton, of Nebraska, was 
chosen president; J. D. W. French, of Boston, was chosen corresponding secretary 
in place of E. A. Bowers, resigned; and N. H. Egleston was reelected recording 
secretary. 

It was voted to hold a meeting of the Association at Chicago during the World's 
Columbian Exposition and the executive committee were directed to make arrange¬ 
ments for it. 

Movements or tee leaves or plants.-— Preliminary observations on the move¬ 
ments of the leaves of Melilotus alba and other plants by W. P. Wilson and J. M. 
Greenman, are reported in Contributions from the Botanical Laboratory of the University 
of Pennsylvania , vol. i, No. 1, pp. 66-72. The following conclusions have been 
drawn from the observations thus far made: 

“(1) There are great numbers of plants which put their leaves in a special or 
hot-sun position. 

“ (2) These hot-sun positions have come to exist in order to protect the plants 
possessing them from a too rapid transpiration. 

“ (3) These hot-san positions are not dependent on light alone, but the heat rays 
play a very important part in determining them; and the water supply of the plant, 
in the air as well as in the soil, exercises a direct influence. 

“(4) For some reason not yet wmll understood, the leaves of Melilotus alba 
take a different position at night under red light from the one ordinarily assumed 
in the so-called sleep of this plant." 

Chlorine in rain water.— The following data were obtained from observations 
at the Royal Agricultural College, Cirencester, England, as reported in the Agri¬ 
cultural Students’ Gazette for December, 1892: The rainfall for the six months end¬ 
ing March 31, 1892, was 17.38 inches, containing on an average chlorine equivalent 
to 0.404 grain of sodium chloride per gallon, or 22.69 pounds of salt per acre. For 
the six months ending September 30, 1892, the rainfall was 13.73 inches, and the 
so.dium chloride 0.242 grain per gallon, or 10.74 pounds per acre. The total rain¬ 
fall for the year, 31.11 inches, would thus deposit about 33£ pounds of salt per acre. 

Milk preservation.—A valuable pamphlet of seventy-two pages on this subject 
has recently been issued. It is entitled Die Methoden dev MilchIconsvrvierung speeUdl 
das Pasieurmeren und Sterilisieren, and is prepared by Dr. II. Welgmann, of the dairy 
department of the experiment station at Kiel, Germany. The subjects of milk fer¬ 
mentations, infection of milk, preservation of milk from fermentative changes by 
chemical means, by cold, by pasteurization, and by sterilization, and shipping of 
milk are treated in a popular style. Price, 1.50 marks. 

Dairy industry op Denmark.— Prof. C. C. Georgeson, of the Kansas College and 
Station, has been sent to Denmark as special agent of this Department to investi¬ 
gate the dairy industries in that country, and to make a report covering dairy farm¬ 
ing, manufacture of dairy products, trade conditions and methods, and educational 
features. Prof. Georgeson is a native of Denmark, and will, therefore, he able to 
come into direct communication with those from whom it will he most desirable to 
gather information. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

DECEMBER, 1892. 


Bureau of Animal Industry: 

♦Special Report on Diseases of Cattle and on Cattle-Feeding. 

Special Report on tlie History and Present Condition of the Sheep Industry of 
the United States. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 3, October, 1892. 

Experiment Station Record, yoI. iii, Index. 

Experiment Station Bulletin No. 11,—A Compilation of Analyses of American 
Feeding Stuffs. 

Weather Bureau: 

Bulletin No. 5.—Observations and Experiments on the Fluctuation in the Level 
and Rate of Movement of Ground Water on the Wisconsin Station Farm and 
at Whitewater, Wisconsin. 

Bulletin No. 6.—The Diurnal Variation of Barometric Pressure. 

Monthly Weather Review, October, 1892. 

Division of Botany: 

Contributions from the U. S. National Herbarium, vol. I, No, 6, December 6,1892. 

Division of Chemistry: 

Bulletin No. 85.—Proceediugs of the Ninth Annual Convention of the Associa¬ 
tion of Official Agricultural Chemists. 
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LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS. 

DECEMBJEK, 1892. 


Agricultural Experiment Station op the Agricultural and'Mechanical 
College of Alabama: 

Bulletin No. 39, November, 1892.—Wheat. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 20, November, 1892.—Animal Parasitism ; Some Texas Fever Ex¬ 
periments. 

Agricultural Experiment Station of the University of California: 

JReport of tbe Vitienltural Work during the Seasons 1887- 89, part I. 

Maine State College Agricultural Experiment Station: 

Animal Report, 1892, part I. 

Massachusetts State Agricultural Experiment Station: 

Bulletin No. 45, November, 1892.—On Fodder Articles and Fodder Supplies. 
Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 47, November, 1892. ‘ 

Agricultural Experiment Station of Nebraska: 

Bulletin No. 25, December 1, 1892.—Detasseling Corn. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 45, October, 1892.—Tomatoes. 

Bulletin No. 46. November, 1892.—Mulberries. 

Tennessee Agricultural Experiment Station: 

Bulletin vol. v, No. 4, November, 1892.—Experiments with Fruits and Vege¬ 
tables. 

Agricultural Experiment Station of Utah: 

Bulletin No. 19, October, 1892.—Feeding Silage vs. Dry Food. 

West Virginia Agricultural Experiment Station: 

Bulletin No. 24, June, 1892,—Flora of West Virginia. 

DOMINION OF CANADA. 

Department of Agriculture: 

Bulletin No. 16, November, 1892,—Experiments in tbe Feeding of Steers. 

Second Annual Beporfc of the Experiment Station at St. Hyacinth, Quebec, 1891. 
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February, 1893. 


No. 7. 


The need of compilations of analyses of feeding stuffs and results of 
experiments upon their digestibility has been pressingly felt, not only 
by our experiment station workers,' but by teachers, writers, and, in¬ 
deed, all who are interested in the science of animal nutrition. A wel¬ 
come effort toward meeting this need has been made by Messrs. Jen¬ 
kins and Winton in the compilation of analyses of American feeding 
stuffs, published as Bulletin No. 11 of this Office (see p. 582), which it is 
believed covers the ground with reasonable thoroughness. 

It is only in recent years that such investigations have become 
common in the United States, and although the data regarding .the 
composition of our feeding stuffs have already become somewhat 
voluminous they are far from complete, and our investigations upon the 
constitution of the compounds contained in them aud their digestibility 
are comparatively limited. In Europe, however, a large amount of 
investigation regarding the digestibility as well as the chemical compo¬ 
sition of such materials has accumulated, but the results of inquiry in 
these as in other specialties are widely scattered and have not hitherto 
been readily available to us. A compilation in which they should 
be completely, clearly, and concisely set forth aud thus made easily 
accessible to us was greatly to be desired. Such a treatise has been 
prepared by Professors Dietrich and Konig and lately published. * It 
is designated as the second edition of a work with similar title by the 
same authors published in 1874, but it is so much enlarged and im¬ 
proved that this designation'is hardly more than a tribute of appro¬ 
priate respect to the earlier and far less extensive treatise. 

The purpose of the authors has been to put .together in the most 
convenient, complete, and useful form the accumulated information 

* Zusammensetznng und Verdauliclikeit der Futtermittel, von Dr. Th. Dietrich und 
Dr. J. Konig, Zweite vollstimdig umgearbeitete und sehrvermehrteAuflage. Ber, 
lin, Julius Springer. 
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regarding these subjects. To quote the words of Prof. Hellriegel in a 
review of the work:* “The amount of pains taken to insure the prime 
condition of usefulness, namely, the most absolute completeness possi¬ 
ble, is shown not only by the tables, * # * but more especially by 
the fact that all of the available work in agricultural chemistry, back 
to the earliest times in which serviceable analyses were to be looked 
for, has been collected, and that even unprinted material, in so far as 
it could be obtained by correspondence, has been incorporated, and w'it-h 
the most valuable results. The order and arrangement of this mass 
of material are most excellent. We have not only a careful grouping 
of figures, but the results of independent work conceived in a philo¬ 
sophical spirit and carried out with scholarly skill.” 

A more detailed account of the nature and contents of the work is 
given on page 595 of the present number of the Record. 

Such a treatise is not for the many, but for the few. Its place is in 
the reference library and on the desk of the investigator, telpher, and 
writer. There it will be of permanent value. Although the science 
of nutrition is rapidly advancing and new data are constantly being 
obtained, such a work as this must long be the standard. Future com¬ 
pilations may begin where this leaves off. When the methods of analy¬ 
sis, of estimating nutritive values, and of conducting experimental 
inquiry shall have been sufficiently improved, other ways of expressing 
the composition, digestibility, and nutritive values of feeding stuffs 
will be called for, and other forms of compilation will be developed. 

The two savants to whom we owe this service, while studying physi¬ 
ological chemistry by researches in the laboratory and observations 
outside, have devoted well-nigh a dozen years to gathering the data 
for the compilation and putting them in order. The work of prepar¬ 
ing and issuing this compendium has been very largely a labor of love, 
for neither authors nor publishers expect any pecuniary gain from it. 
In fact the German Government has undertaken to provide for a por¬ 
tion of the expense involved in its publication. 

To make use of this treatise the slightest knowledge of German will 
suffice, since the titles of the tables and the principal statements of the 
text are expressed in the simplest and briefest terms. 


The preliminary report of Prof. Georgeson, recently sent to Den¬ 
mark as special agent of this Department to study the dairy industry 
of that country, brings out the very interesting aucl important fact that 
the uniformly good quality of Danish butter is principally due to the 
use of pure cultures of bacteria for ripening the cream, which have so 
far obtained the approval of practical dairymen in that country that 
they are commonly employed “in all good dairies.” 


F Landw. Vers. Stat., 40, p. 262. 
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It is evident that any practical plan for tlie -wide distribution and 
use of these butter ferments will revolutionize the dairy industry, and 
there seems to be no good reason why bacteria should not be used in 
butter-making as generally as yeasts now are in bread-making and 
brewing. The rapidity with which this newly discovered scientific 
truth has been applied to practical uses may be seen from the fact that 
it was only in 1890 that the researches of Storch and Weigmann were 
published which showed that bacteria might be employed to give the 
desired flavor to butter (see Experiment Station Bulletin No. 9, p. 67). 

Such an event as the introduction of bacteria cultures into practical 
dairying should greatly encourage the investigator in agricultural 
science to persevere in truly scientific inquiries, and should help the 
farmer to see more clearly that agriculture will reap the highest bene¬ 
fits from researches pursued by thoroughly trained experts working 
according to scientific methods. 


The facts regarding the production and value of crops in this coun¬ 
try brought out in the report of the Statistician of this Department (an 
abstract of which is given on p. 578), as well as in other similar reports, 
are well worth the careful study of investigators in agricultural science, 
and especially of those who are planning experiments with field crops, 
vegetables, or fruits. Amid the multiplicity of questions which are 
urged upon the attention of the experimenter it is increasingly diffi¬ 
cult to make a wise selection of the few which ought to engage the seri¬ 
ous attention of any one station. There is a danger that in yielding 
to a local demand for the testing of new crops or the improvement of 
old ones the real interests of even that locality may he sacrificed. If 
there is little prospect that even under improved conditions of agricul¬ 
ture it will pay to increase or keep up the acreage of a crop it is doubtful 
whether a station should by means of important experiments increase 
the interest of the fanners of its region in that crop. It would be better 
to divert their attention to something* which will be likely to bring them 
more profit. 

It may be very easy, on the other hand, for a station to demonstrate 
that a region is well adapted for a crop not hitherto grown there, but of 
what use will this be to the farmers of that region if it is a crop for which 
they are not likely to find a profitable market 1 ? As it becomes increas¬ 
ingly clear that the agricultural prosperity of any region or country de¬ 
pends very largely on conditions which are wo rid-wide in their influence, 
not only the farmer but also the experimenter should as far as practica¬ 
ble shape his work with reference to these conditions. It is true that the 
more particular study of these wide problems would naturally devolve 
upon the officers charged with making the general plans for the stations 
work, but even the specialist can well afford to take time for consid¬ 
eration of such questions that he may be better able to guide his work 
into those lines which promise the most useful results. 



THE RELATION OF THE PHYSICAL PROPERTIES OF THE SOIL 
TO THE CULTIVATION OF PLANTS. 

Dr. Ewald Wollny. 

The efforts toward the discovery of the laws that underlie the right 
cultivation of crops have, up to the present, been devoted mainly to the 
nutrition of the plant, and the research has been for the most part in the 
domain of chemistry. Extended and careful inquiry has revealed most 
important relations between the chemical composition of the soil and 
the quantity and quality of vegetable product which it is capable of 
pi'oducing. The investigations of such men as Davy, Sprengel, and 
especially Liebig and his followers have shown what elements the 
plant inquires for the building up of its organs; how they are dis¬ 
tributed through the several parts of the plant; the variations iu the 
composition of the plant at different periods of growth, and under dif¬ 
ferent conditions of development; what elements the plant obtains 
from the air and what from the soil, and in what amounts and forms 
the several elements are needed for normal growth. The practical value 
of these contributions of chemistry to agriculture can hardly he over¬ 
estimated. The vast and constantly increasing nse of artificial ferti¬ 
lizers alone, hears sufficiently impressive witness to their importance. 

It is not strange that when these chemical factors of vegetable pro¬ 
duction have been found so weighty the other factors should have 
failed to meet full appreciation and that investigators, following the 
beaten paths of inquiry, should have neglected other lines which would 
lead to knowledge no less essential to the practice of agriculture. 

Witness, for instance, the fact that the supply of plant food by the 
most careful manuring does not always bring the crops which we have 
the right to expect. The poor results of the use of artificial fertilizer,s 
on light soils iu dry climates, on heavy soils in moist climates, or 
with very heavy stand of plant growth, arc illustrations of this. Ho 
likewise we find that the development of a given species of plant, with 
a definite demand for plant food, varies greatly with differences in tho 
physical condition of the soil, with climate, weather, temperature, mois¬ 
ture, and other factors. In short the growth of the plant is deter¬ 
mined, not merely by the food at its disposal, but by tho other condi¬ 
tions which govern its physiological processes. These other conditions 
are in part meteorological, but they are especially related to the phys¬ 
ical characters of the soil. 
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The physical characters of the soil which are most important in 
their influence, have to do with (1) the mutual relations of the soil 
particles and (2) the relation of the whole mass of the soil foam, water, 
and heat. 

Upon the character and arrangement of the particles depend the 
porosity of the soil, the readiness with which air penetrates it, its 
water-holding capacity, the readiness with which water moves through 
it, and finally its temperature. The direct and indirect influence of 
these factors upon vegetable production and the general laws hy which 
they are regulated form the subject of the present article. 

The physical properties of the soil in general and the ways they 
affect the growth of plants may be discussed under four heads. 

A. The properties themselves in their direct influence upon vegeta¬ 
tion. 

E. The relation of the physical to the chemical properties of the soil. 
Among the chemical processes are included fermentative changes, such 
as ammonification, nitrification, denitrification, and the like. The dis¬ 
cussion of this topic, therefore, involves the consideration of the influ¬ 
ence of the physical characters of the soil upon tlie operations by which 
plant food is rendered available or unavailable, and the consequent 
indirect influence of the physical characters upon plant growth. 

0. The relations of the physical properties of the soil to each other 
and their resulting indirect influence upon pkint growth. 

D. The soil factors of plant growth which are altered by physical 
agencies and their relation to other factors of plant growth. 

A. THE PHYSICAL PROPERTIES OP THE SOIL IN GENERAL AND THEIR 
DIRECT INFLUENCE UPON VEGETABLE PRODUCTION. 

We have to consider here: (1) The cohesion of the soil particles, %. e r 
the coherence (compactness) of the soil, (2) the permeability of the soil 
to air, (3) the moisture of the soil, and (4) the temperature (heat) of the 
soil. 

(1) Cohesion of the soil .—The force hy which the particles are held 
together decides the compactness or tenacity of the soil. This factor 
is most important in deciding the ease of tillage and the readiness with 
which the roots of plants can penetrate in their search for food and 
water. It is of importance in the subsoil as well as in the surface soil. 
Its proper regulation by tillage and manuring is one of the essentials 
of successful culture. 

(2) Permeability of the soil to air .—The necessity of oxygen for the 
roots of the plant makes this an essential factor of soil fertility. Some 
soils are so open that air diffuses through them readily and to con¬ 
siderable depth; others are so close that it works its way with diffi¬ 
culty at best, and when the interstices are filled with water it can 
hardly penetrate and diffuse at all. 
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(3) The moisture of the soil —It is scarcely too mucli to say that, of all 
the materials the plant derives from the soil, water is the most impor¬ 
tant, and for tlie reason that it is not only the largest constituent of 
the plant tissue, but is also the purveyor of the other materials, so that 
the vegetative functions are entirely dependent upon it. Hence the 
development of the plant varies with the water supply. For each 
species there is a certain water content in the soil which is most favor¬ 
able for growth. This is illustrated by the following results of experi¬ 
ments by the author: * 

Effects of different proportions of water in the soil upon the growth of summer rape . 


Water in soil 
in per cent of 
total urnter- 
bolding ca¬ 
pacity. 

Produce (six plants in each case). 

Humber 
of pods. 

Weight of plants (air dry). 

Seed. 

Straw. 

Ohalf. 

Total. 



Grams. 

G tarns. 

Grams. 

Grams. 

10 

43 

1.4 

2.8 

r.4 

5.6 

20 

G1 

2.4 

4 4 

2.6 

9.7 

40 

142 

6.9 

10.4 

0.7 

24.0 

60 

97 

4.3 

£.1 

4.4 

16.8 

80 

95 

3.9 

7.3 

3.9 

15.1 

100 

19 

0.3 

2.0 

- °’ 6 

2.9 


The maximum product was realized when the water in the soil was 
equal to 40 per cent of the amount it was capable of holding. With 
less water there was less produce. Increasing the water likewise 
diminished the yield until, when the soil was saturated, the growth was 
almost entirely checked. Similar results were obtained by the author 
with summer rye. 

Since the growth of the plant as a whole is so dependent upon the 
proportion of water in the soil, it is not strange that the development 
of the individual organs should be affected in like manner, as is illus¬ 
trated in a series of experiments by Haberlandt,f in which summer 
wheat was grown in soil m pots with varying quantities of water. 

Effects of different proportions of ivater in the soil upon the development of the organs of the 

wheat plant* 


Water added per pot... - 

.C.C.- 

24,800 

14,400 

6,200 

Weight of roots. 

..grams.. 

5.4 

3.2 

2.9 

Number of stems. 


30 

25 

21 

Length, of shortest stem. 


70 

30 

20 

Length of longest stem.. 

.cm.. 

95 

65 

35 

Number of kernels.. 


540 

' 118 

3 

Weight of 1,000 kernels.. 

..grams.. 

41.6 

29.4 

21.8 


* Forsch. Geb. agr. Physik, 10 (1887), p‘ 154. 
t Oesterr. Imdw. Woclienbl., 1875, No. 30, p. 352. 
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Tlie effect of water is likewise manifested in tlie development of the 
assimilative organs. This is sliown by carefully conducted experi¬ 
ments of Soraueiy* from the results of which the following average 
figures are taken: 

Effects of different proportions of water in the soil upon the leaf development of "barley. 


Water in 
soil. 

Leaves. 

Number of 
stomata. 

Average 

length. 

Average 

width. 

Per cent. 1 

Mm. 

Mm. 

Per plant . 

60 

182 2 

9 A 

226,402 

‘ 40 

1G6.3 

9.1 


20 

138.7 

O.S 

179,712 

10 

93.7 

5.6 

138,203 


l Per cent of total water-holding capacity of soil. 


In general the development of the plant improves with increase of 
water in the soil up to a certain proportion of the water-holding capac¬ 
ity of the soil. When this optimum proportion of water is exceeded 
the development is retarded. The optimum water content of the soil 
varies with the plant and tlie soil. 

The influence of the proportion of water in the soil is manifested 
still further in the length of the period of growth, which is generally 
shorter as there is less, and longer as there is more water in the soil. 

Finally the chemical composition of the plant appears to be influ¬ 
enced more or less by the amount of water at its disposal in the soil. 
At least analyses of cereal grains grown under different conditions im¬ 
ply that dry soil favors the development of a glassy grain with rela¬ 
tively large nitrogen content, while with more moisture the texture of 
the grain is looser, it is more mealy, and the proportion of nitrogen is 
smaller, t 

The explanation of this very important role of soil water in the 
economy of plant growth is twofold. Water is essential to the struc¬ 
ture and nutrition of the plant, and large quantities are used in tran¬ 
spiration; 

The cells of the growing organs of the plant consist largely of water. 
Water serves as the purveyor of food from the soil to the plant. It is 
also the agent for dissolving elaborated material in the plant and 
transporting that material to the organs in which it is more or less 
permanently stored. For thus building up the tissues and carrying 
food and plant substance large amounts of water are needed. 

But the largest demand for water in the plant is occasioned by the 
transpiration of vapor through the aerial organs, especially the leaves. 
The magnitude of this evaporation of water from the plant is illustrated 

* Bot. Ztg., 1873; p. 10. 

tWollny: Bio ICultur dor Gotreidearten ; 1887, p. 75. 
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by the following observations of Hdlriegel* and of Wollny,f who meas¬ 
ured the quantities of water used by different plants during their 
period of growth. The quantities are given in kilograms of water used 
for each kilogram of dry matter harvested in the plant. 

Proportions of water transpired through the plant during the period of growth. 


Experiments by Hellriegel. 

Experiments by Wollny. 

Kind of plant. 

Water con¬ 
sumed for 
each kilo¬ 
gram of dry 
substance 
intlio plant. 

Kind of plant. 

Water con¬ 
sumed for 
each ldlo- 
gi am ol dry 
substance 
intlio plant. 


Kilos. 

202 


Kilos. 

233 


202 

Millet. 

410 


* no 

330 

Peas. 

447 


Sunflower. 

490 

slinnrtfr tt lu».it 

359 

buckwheat. 

040 



P.uul* whnat - _ _ _ 

371 

Oats. 

605 

T.nninf* .. .............. 

373 

Barley... 

774 

finpiue vrfl _ „ _ . 

377 

Mustard...... 

843 



Oats . 

402 

Itapo.... 

912 




The quantity of water transpired by the plant is thus seen to be 
very large. In the experiments here cited it ranged from 233 to 012 
times the weight of dry substance in the crop; Although these experi¬ 
ments on a small scale in pots do not give an accurate idea of the 
quantities actually transpired by plants in ordinary field culture, they 
do show that those quantities must be enormous. 

The explanation of the transpiration of water is comparatively sim¬ 
ple. The interior of the plant is connected with the ambient air by 
the stomata which occur in the aerial organs, chiefly in the leaves. 
Through these the water passes from the cells near the surface into 
the air. These cells take water by imbibition or osmose from the 
interior cells. A constant current of water is thus flowing through 
the plant and out of it by the foliage. The latest and best investiga¬ 
tion indicates that no considerable proportion of this water enters 
* through the foliage.$ It must therefore come through the roots and 
from the soil, . 

The quantity of water transpired varies with the leaf surface of the 
plant and with the length of the period of growth. With a given plant 
it is small in the earlier periods of development, increases with leaf 

* Beit rage zu den naturwissenschaftlieken Grundlagen des Ackerbaues, pp. 622-664, 
tDer Einfluss der Pflanzendecke mid der Besehattung auf die pkysikaliseken 
Eigenseliaften imd die Fruclitbarkeit des Bodens, pp. 123-125. 

|Sachs: |Vorlesnngen fiber Pflanzenphysiologie, 1882, p. 305, and Burgcrstein: 
Uebersicht der Untersuchnngen liber die Wasseraufnalime der Pflanzeu durch die 
Blatter, Jahresberichi des Lcopoldstiidter Real- u. Obergyrtmasiums in Wien, 1891, 
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development to a maximum, decreases again as the plant ripens and its 
vegetative functions becomes less active, and finally stops. It is larger 
as the stand of plants is heavier. It is larger with plants which keep up 
their physiological activity during the whole period from spring until 
late autumn than with those whose time of active growth is short. 

Among the common cultivated plants, the perennial fodder plants, 
such as clovers and grasses, consume the most water for a given area of 
land, because of their large leaf surface, close stand, and long period of 
growth. Then come the legumes which have a shorter period of growth, 
such as field beans, and soja beans; the oil plants, like rape and sun¬ 
flower; the legumes with still shorter growth, as peas and vetches, 
and then the cereals, which are grown for seed. Among the latter, 
wheat and oats require the largest amounts of water because of their 
larger foliage and their relatively long period of growth; next to these 
in demand for water ranks barley, and lastly rye. In general, the 
winter grains consume less water than those sown in spring, because 
their period of growth covers a shorter part of the season when the 
water consumption is greatest. The plants which are cultivated at seme 
distance apart, such as potatoes and roots, consume the least water of 
all. In general, the most favorable quantity of soil water for the growth 
of plants is from 40 to 75 per cent of the total quantity which the soil 
is capable of holding*. With too much water, as well as with too little, 
the crop is reduced. 

Why excess of soil water prevents the normal development of the 
plant is not yet fully understood. The old explanation that the tem¬ 
perature of the soil is thereby materially lowered is not sustained by 
the facts of later observation.' The more probable explanations are 
two. The first is that excess of water in the soil prevents the diffu¬ 
sion of air, including oxygen, which must be at the disposal of the roots 
to insure healthy growth. The second is that with too much water 
and too little oxygen the chemical changes which are brought about by 
ferments and otherwise, and which facilitate the development of the 
plant, are hindered, while others unfavorable to the plant are induced. 

Among the fermentative changes in the soil which favor plant growth 
are to be counted especially those due to the aerobic organisms (which 
are sometimes designated by the Latin word fermentatio and by the Ger¬ 
man Verwestmg ), such as ammonification and nitrification. It is by th ese 
means that the nitrogen of the soil is made available for plant food. 
Oxygen is needed for these fermentations. In a soil surcharged with 
water oxygen does not obtain ready access and the fermentative 
changes can not proceed normally. Furthermore, in lack of oxygen 
injurious compounds, e. g., ferrous salts, are formed in the soil, and 
anaerobic fermentations take place which result in loss of nitrogen, 
either in the form of oxides or in the free state. 

(4) The temperature of the soil —The growth of the plant is as de¬ 
pendent upon the temperature of the*soil as it is upon that of the air. 
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This is clear when we consider that during germination and in the 
first period of development the whole plant, and later its most impor¬ 
tant food-gathering organs, namely, its roots, are dependent upon the 
soil for their heat. 

The effect of temperature upon the development of the plant follows 
a definite law. In accordance with this law there is for each plant a 
minimum temperature, more or less above the freezing point, at which 
development is feasible, an optimum which is most favorable, and a 
maximum, generally between 40° and 50° 0. beyond which it is impos¬ 
sible. This applies to the germination as well as to the later growth. 
It is a fact especially worthy of note that the optimum temperature is 
seldom exceeded in our climate, so that we have practically to do with 
the range between this and the minimum. 

The temperature of the soil has an especially marked influence in 
the germination of the seed and in the starting of the spring growth 
of plants which have passed the winter in the ground. Thus rye, vetch, 
and peas begin to germinate at a soil temperature of about 1° to 2° 
0.f wheat, barley, and oats, at 4° to 4.5°; maize and sunflower, at 8° 
to 10°; and tobacco, at 13°. In like manner the majority of our 
perennial cultivated plants do not begin their growth in spring until 
the soil has attained a temperature of 4° to 5° 0.* 

The warmer the soil the more quickly does the seed germinate. This 
is illustrated by the accompanying results of experiments by Haber- 
landt,t in which observations were made of the number of days required 
for the germination of seeds of a number of species of plants at different 
temperatures. The first appearance of radicles was taken as indicating 
the time of germination. 


Days required for germination of seeds, with different temperatures of the soil 


Kind of plant. 

4.38° 0. 

10.250 C. 

15.750 (i. 

19. <)o 0. 


Days, 

Days, 

Days, 

Days, 

lied clover..... 

n 

3 

ll 

1 

Pea... 

5 

3 

n 

' 

Honso bean. 

7 


ii 

41 

Tobacco... 



9 

Gl 

Ilomp... 

8 

n 

2 

2 

Poppy. 

10 

h 

2* 

2 

liape. 

6 

2 

1 

1 

Sugar beet .. 

22 

8 

32 

32 

Maize..... 




3 

Spring barley. 

G 

3 

2 

I* 

Spring rye. 

4* 

2 

B 

, 1 

Spring -wheat. 

6 

4 

2 

H 


Not only is germination quicker, but the development of the organs 
of the plant proceeds more rapidly with higher soil temperatures. This 

1 Compare Haborlundt: Lanrtw. Vers, Sfcat., 17 (1874), p.104., and Wisseaschafir 
lich-nractischo Untersuclinngen a. d. Geb. des Pflanzenbauos, Bd,I. 
tDer allgexaeine landvv. Pflauzeubau, Vienna, 1879, p. 40. 
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latter fact is brought out by experiments of Sachs, in -which the growth 
of roots and aerial parts of maize in forty-eight hours (length in centi¬ 
meters) was as indicated in the following table: * 

Growth of roots and toys of maize plants hi forty-eight hours at different temperatures . 



Temperature of soil. 


17.1° C. 

20.2-3 c. 

33.2° C. 

34.0° C. 

Hoots. 

cm. 

cm. 

cm. 

cm. 

2.5 

24.5 

30.0 

55.0 

Aerial organs. 

4.6 

5.6 

11.0 

13.0 


In like manner the whole productive power of the plant increases 
with rise of soil temperature until the optimum*degree is reached. 
Above this the production diminishes. This is illustrated by observa¬ 
tions of Bialobloeki on the growth of cereals in pots the soil of which 
was maintained at temperatures varying with the different pots, but 
constant for each pot during the period of growth.f The figures here¬ 
with represent the average weight per plant when harvested while 
still small. 

Effects of different soil temperatures upon development of cereal plants. 


Temperature of 
soil. 

Average weight of dry substance per plant. 

Eye. 

Barley. 

Wheat. 

Degrees O. 

Milligrams. 

Milligrams. 

Milligrams. 

10 

22.8 

1S.0 

20.8 

15 

32.4 

34.4 

29.5 

20 

49.5 

30.7 

30.8 

25 

42.4 

42.0 

43.9 

30 

47.0 

35.0 

46.9 


The plants were harvested in the early period of growth, but the 
same influence of temperature continues nutil maturity, as is illus¬ 
trated in experiments! by the same investigator, in which barley grew 
until ripe under conditions similar to the preceding. The results 
were as follows: 


Effects of different soil temperatures upon yield of barley. 


Temperature of 
soil. 

Weight of plants per pot at maturity. 

Grain. 

Straw. 

Chaff. 

Total. 

Degrees O. 

Grams. 

Grams. 

Grams. 

Grams. 

10 

2.73 

3.30 

0.52 

6.59 

20 

3.18 

4 50 

0.63 

8.31 

30 

2.37 

2.04 

0.36 ! 

4.77 

40 

1.46 

1.53 

0.24 

3.23 


* Handbnch tier Pflanzenphysiologie, 1865, p. 72* 

tLandw. Vers. Stat., 13, p. 424. 

flbid. 

18431—-No. 7-2 
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Tkere is a direct relation between soil temperature and the imbibi¬ 
tion of soil water by the plant. In general the quantity of water the 
plant takes up through its roots appears to increase with rise in tem¬ 
perature up to a certain optimum. This means better provision of the 
aerial organs not only with water, but also with the soil ingredients of 
its food which the water brings to the plant. On the other hand, when 
the temperature of the soil sinks the water supply to the plant dimin¬ 
ishes and may become so small as not to meet the demand for trans¬ 
piration. Thus, at a temperature of 5° 0., certain plants, e . tobacco, 
maize, and squash, may be unable to draw enough water from the soil 
through their roots to make up for the loss through their leaves, and 
in consequence they wilt. 

Finally, it is to he observed that the temperature of the soil influ¬ 
ences that of the air in contact with it. 

The influence of soil temperature will be still further considered in 
the succeeding chapter. 

B, THE RELATION OP THE PHYSICAL TO THE CHEMICAL PROPER¬ 
TIES OP THE SOIL—FERMENTATIONS. 

On closer consideration of the chemical properties of the soil it 
becomes evident that they are controlled in no small degree by its 
physical characteristics. This is especially the case with the processes 
of decomposition of organic substances, the weathering of the mineral 
constituents, and also the behavior of the nitrates which are formed in 
the soil. This fact is of great practical importance to the farmer, since 
it teaches that by suitable treatment he can directly influence not only 
the processes themselves, but also the quality of the valuable plant 
food which is elaborated by them. To accomplish this in rational -ways, 
however, it is essential to understand these processes thoroughly. 
Hence an explanation of their essential points and their relation to the 
physical properties of the soil will not be out of place here. 

The organic substances with which we are chiefly concerned here are 
those contained in the animal and vegetable residues of fertilizers such 
as stable manure and compost, in the green plants used in green manur¬ 
ing, and in stubble and humus. The chemical changes* which these 
undergo are determined by the presence or absence of oxygen. In the 
one ease oxidation, and in the other deoxidation takes place. 

When the atmospheric air has free access the decomposition prod¬ 
ucts of the organic compounds are carbonic acid, water, and ammonia; 
and the mineral constituents, which are to a certain extent inclosed 
in the organic matter, and not in a condition to be assimilated, are set 
free and pass into forms in which the plant can use them. This 
decomposition acts directly in furnishing valuable nutritive material, 

* Wollny: Jo urn. Lan&w., 84 (1886), pp, 213-230. 
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as ammonia and mineral matters, for the plant. It also exerts a 
beneficial influence on the fertility of the soil indirectly by the devel¬ 
opment of compounds like carbonic acid, which assist in the weathering 
of undissolved materials which are capable of being made soluble. 

This process—decomposition in distinction from putrefaction, or 
more properly oxidation as distinguished from reduction—is character¬ 
ized by leaving' non-volatile residues, which are composed mainly of 
mineral matters, in forms capable of assimilation. 

The fact that the combined oxygen of organic matter is insufficient 
for its oxidation indicates that the oxygen of the atmosphere takes 
part in this process, and the experiments by Boussingault and Levy* 
support the same view. These latter experiments showed that the soil 
air is poorer in oxygen in proportion as it is richer in carbonic acid, and 
that the sum of the volumes of the oxygen and of the carbonic acid 
is approximately a constant quantity. The details of these experi¬ 
ments follow: 

Proportions of air and carbonic acid hi soils under different conditions of culture. 


Kind of soil. 

Culture. 

Contained in air of soil in per 
cent by volume. 

Carbonic 

acid. 

Oxygen. 

Snm. 

Sand, manured. 


9.74 

1.06 

10.35 

20.09 

Sand. 

Vineyard.... 

19.72 

20.78 

Sand, very stony. 

Poresfc. 

0.87 

19.61 

20.48 

Sand, nnmanured *.... 

Asparagus .. 

1.54 

18.80 

20.34 

Pits, with rotten wood. 


3.64 

16.45 

20.09 

Chalky. 

Bed beets ... 

0.87 

19.71 

20.58 

Heavy clay. 

Artichokes.. 

' 0.66 

19.99 

20. G5 

Per tile, moist. 

Headow. 

1.79 

19.41 

21.20 


It is evident from this that the oxygen of the soil air decreases as 
the carbonic acid increases. These and other facts lead to the con¬ 
clusion that the oxygen of the air takes a very prominent part in the 
oxidation of the carbon of organic substances. 

Aerobic ferments in the soil .— Oxidation .—The nitrogenous materials 
with which we have to do here are principally the protein compounds. 
These undergo a change which results principally in the formation of 
ammonia. If the entrance of air is unhindered the ammonia is in all 
eases oxidized to nitric acid. The process of nitrification goes on very 
rapidly when the soil is well aerated. This is shown both by the fact 
that when air has free access ammonia occurs only in small quantities 
in tilled soils; and by the observations of various experimenters which 
indicate that a rapid change of ammonia to nitric acid goes on in fer¬ 
tilized soils. Tor example, W. Wolf t found the following quantities of 

* Aim. Chim. et Plays., 37, ser. 3, p, 5. See also Jaliresber. agr. Chein., 1852, p. 783* 
f Amtsbl. landw. V£r. Sachsen, 1872, p. 1. 
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nitrogen in the forms of nitric acid and ammonia in kilograms per 
hectare in a cultivated soil 20 cm. in depth: 

Nitrogen in soils per hectare. 



Clay 

slate. 

Gray 

wacke. 

Gneiss. 

Gneiss. 

Green¬ 

stone. 

Red sand¬ 
stone. 

Xitric acid. 

Ammonia. 

Kilos. 

271.50 

20.19 

Kilos. 
435.20 

19.15 

Kilos. 
467. S 

27.3 

Kilos. 

82.1 

6.3 

Kilos. 

521.6 

89.4 

Kilos , 
552.6 

27.9 


Levy’s* observations on the composition of sewage used for surface 
irrigation of fields near Paris, and of the drainage water from these 
fields, are very interesting. The quantities of nitrogen occurring in 
the forms of ammonia and nitric acid are given herewith: 

Nitrogen as ammonia and nitric acid per liter of water, 


1SS2. 

Sewage water. 

Drainage water. 

Asmieres. 

Cases. 

Epmay. 

Moulin de cage. 

InKH 4 . 

In 

hxo 3 . 


In 

HX0 3 . 

I11NH4. 

I11 

HN0 3 . 

InXH 4 . 

In 

HXO a . 

InNH 4 . 

In 

HXOa. 

Mar .... 
Apr .... 
May.... 
June ... 
July.... 
Aug..,. 
Sept.... 
Oct .... 

Mg. 

17.4 

20.7 

21.0 

28.7 

2D. 1 

32.6 

21.1 

Mg. 

1.4 

0.9 

1.0 

0.8 

1.1 

0.4 

Mg. 

0.9 

0.8 

0.8 

0.9 

0.9 

0.8 

0.8 

0.9 

Mg. 

23.7 

24.8 

25.5 

25.3 

23.9 

23.3 

Mg. 

0.8 

0.8 

0.8 

0.8 

1.1 

0.9 

0.8 

0.9 

Mg. 

27.9 

18.4 

22.9 

29.6 

32.5 

31.3 

Mg. 

0.8 

0.9 

0.0 

0.8 

0.8 

0.8 

0.8 

0.9 

Mg. 

19.9 

22.9 

21.1 

19.0 

22.6 

23.2 

26.6 

Mg. 

0.9 

0.8 

0.9 

0.9 

0.8 

0.8 

0.9 

0.9 

Mg. 

17.9 

20,6 

17.4 

19.2 

18.3 

19.9 
20.1 ; 

.i 




Average 





1' 


24.4 

0.9 

0.9 

24.4 

0.9 

27.1 

0.8 

22 ,2 

0.9 

19.1 


These figures clearly show that the nitrogen, which was added in 
the form of ammonia, was almost entirely oxidized to nitric acid, inas¬ 
much as the sewage when added contained only ammonia with traces 
of nitric acid, while the drainage water, after its passage through the 
soil, contained nitric acid almost exclusively. 

Leaving out of account the still unsettled question as to the passage 
of nitrogen into the free state during the process of decomposition 
when air has full access, the process in question becomes a very simple 
one, namely, the formation of (1) carbonic acid, (2) ammonia which is 
changed to nitric acid, and (3) water from the decomposing plant and 
animal substances, and the leaving behind of a non-volatile residue of 
mineral matter. Katurally this change does not occur at once, but it 
proceeds more or less slowly as external conditions may determine. 
This process brings about continuous changes in the chemical and 

physical character of the decomposing organic substances, and thus 

___ * _ » _ 1 

*Annuaire de Pobserv. tie Mont souris, 1884, p. 408. 
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gives rise to a dark colored, gradually volatilizing mass of varying com¬ 
position which is designated as u mild hnmtis. ?J 

It was formerly the general belief that these oxidation phenomena 
were purely chemical, but later researches have shown that the process 
is a physiological-chemical one, at least to the extent that it can not 
take place without the aid of microorganisms. 

The first proof of this was obtained by Schlosing and Miintz*, from a 
study of the change of ammonia into nitric acid during decomposition. 
The investigation was made in the following manner: A specimen of soil 
in which nitrates were rapidly being formed was charged witft vapor of 
chloroform and then saturated with sewage. If the nitrification was 
caused by microorganisms the activity of the latter would be suspended 
by this treatment with chloroform; and in fact this result followed, 
for the outflowing water contained ammonia in large quantity, while 
the amount of nitrates and nitrites was diminished. In a further trial 
Schlosing observed that when the soil was heated to 100° 0. no more 
nitric acid was produced, an observation which has been confirmed by 
other investigators. The nitrifying microorganism was found in suit¬ 
able culture solutions to which a particle of soil had been added, and 
which were exposed to the air. Both investigators t observed it as a 
long, very small, bright form. Winogradsky $ has recently adduced 
proof that the change of the ammonia of decomposing organic nitrog¬ 
enous material to nitric acid is caused by the cooperation of definite 
microorganisms, one effecting the change from ammonia to nitrous acid 
and a second oxidizing this to nitric acid. After many careful experi¬ 
ments this investigator § succeeded in isolating both the nitrous and 
the nitric acid ferment from different soils. He has named the former 
“nifcrosomonas ?? and the latter “nitrobacter.” 

The occurrence of the nitrifying ferments is very widespread, and it 
is seldom that a tilled soil is met with which does not contain them. As 
regards their distribution through the soil, the researches of E. War¬ 
rington) | on a clay soil indicate that the organism does not occur below 
a depth of 45 cm. from the surface. It is, however, possible that this 
organism may reach a greater depth by means of worm holes and 
channels made by roots. Although probable, there is no proof that 
the organism penetrates more deeply in sandy soils. These facts are 
in accord with the researches of B. Koclufl who states that the micro¬ 
organisms in soils which he investigated at different depths decreased 
rapidly until at the depth of 1 meter the soil was almost free from 
bacteria. Fii31es ? s** observations point to the same conclusion. 

* Compt. rend., 80, p. 1250 ; 84, p. 301; 85, p. 1018; 88, p. 892. 

t Corapt. rend., 89, p. 891. 

t Ann. Inst. Pasteur, 4, Nos. 4, 5, 12; 5, Nos. 2, 9. 

§ Areli. des sciences hiol. publics par 1 J iust. imp. tie m61. exptfr. do St. Peters- 
bourg, 1892, 1, Nos. 1, 2. 

II Journ. Chcm. See., 1884, p. 637-650. 

IpMitthoilungen aus dem kaiaerl. Gesumlheitsamte, I, Berlin, 1881, 34-36. 

** Zeitsch. Hygiene, 10 (1891), p. 225. 
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Certain conclusions are to be deduced from these facts, which, 
although simple, may nevertheless be very easily overlooked in practice. 
For example, inasmuch as the oxidation of organic nitrogenous sub¬ 
stance takes place only in the surface soil, the nitrates of the.subsoil 
and the drainage water must have had their origin in the surface soil 
and have been carried downward by washing out or diffusion. 

After these investigations had furnished proof that nitrification is 
due to the vital activity of lower organisms, the question arose whether 
the oxidation is the result of similar conditions, and the following ex¬ 
periments by the writer* were carried out to decide this point: Several 
specimens of soil were either treated with various antiseptics, as mer¬ 
curic chloride, thymol, carbolic acid, etc., or were heated at 115° 0., and 
the subsequent evolution of carbonic acid noted. The result was that 
the formation of carbonic acid, which ordinarily proceeds with consid¬ 
erable vigor, was reduced to a minimum as soon as the specimen of soil 
was treated with small quantities of mercuric chloride or heated. From 
this it is to be inferred that the oxidation of carbon during the process 
of decay of organic substance is also a physiological-chemical process, 
that is to say, one dependent on the vital activity of lower organisms, 
as these results can be explained in no other way. 

From the fact that such considerable quantities of carbonic acid re¬ 
sult from the decomposition of organic substances when well exposed 
to air, and also that these microbes occur in such enormous numbers 
in the soil, it must be concluded that their field of activity is a very 
comprehensive one. Kochf found even in winter large numbers of 
lower organisms in the soil, not only in thickly populated places, as 
Berlin, but also in land distant from habitations. In like manner in¬ 
vestigations undertaken at the observatory! at Montsouris, Paris, show 
the number of germs of bacteria to be immense. For example, in a 
gram of earth from the observatory lawn, 750,000, and in a like quan¬ 
tity from Gennevilliers from 870,000 to 900,000 germs were found. L. 
Adametz§ placed the number of bacteria in 1 gram of soil from the*ex- 
periment station field at Leipsic at 500,000 for the surface and 460,000 
for the lower strata. Higher numbers were obtained by Fiilles in his 
investigations of different soils in the neighborhood of Freiburg in 
Baden. 

With the exception of the nitrifying ferments very little is known of 
the nature of these organisms, and especially of their relation to de¬ 
composition processes, as the investigations in this direction are still 
incomplete. According to the microscopic analyses of Koch, Adametz, 
and Fiilles it may be definitely assumed that all three of the groups of 

* Journ. Lanftw., 34 (1886), p. 221-239. I 

t Loc. (At. 

t Annuaire do I’ observ. de Montsouris, 1882. 

5 Untersuchungeu liber die niederen Pilze der Ackerkrume. Inaugural-Dissertation, 
Leipzig, 1886. 
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lower organisms studied by 0. Nageli,* namely molds, yeasts, and bac¬ 
teria, occur in the soil, but that the last named are most abundant. 
Among the bacteria the bacilli are the most plentiful in the surface 
soil, while the micrococci and other bacteria, as Bacterium , Vibrio , etc., 
are present only in small numbers. P. Miguel found in a soil at Mont- 
souris 90 bacilli and only 10 other kinds of bacteria among 100 forms. 

Prom a biological standpoint the microbes in question, which induce 
oxidation, are to be classed among the aerobic ferments,! that is to say, 
those which need the oxygen of the air to maintain their life. 

Having thus considered the part played by the lower organisms in the 
chemical processes of the soil, we have now to designate more specif¬ 
ically the individual factors by which the action of these organisms 
is regulated. It may be assumed, a priori , from the known relations 
which exist between the environment of these organisms and their 
functions, that the occurrence of different species in the soil, their mul¬ 
tiplication and their activity are all dependent on a series of factors. 
In fact the investigations cited show that the permeability to air, the 
moisture, and the heat of the soil, i . e. y its physical characteristics, exert 
the greatest influence upon the nature and intensity of the decomposi¬ 
tions which go on within it. 

With regard to the access of air, the researches of Schldsing| show 
that the amount of nitrification is dependent on the supply of oxy¬ 
gen, but even when only a limited quantity of oxygen is present, the 
amount of nitrates formed may still be considerable. The experiments 
referred to were conducted on five specimens of soil, rich in humus, 
each two kilograms in weight. They were placed in large glass tubes 
and aerated with mixtures of oxygen and nitrogen in varying propor¬ 
tions. Between July 5 and November 7, 1872, the following amounts 
of nitric acid were formed: 







IBs jral 








* Schlosing thinks that the last two experiments may have l)een interchanged. 


Tlie quantity of nitric acid increased notably with the increase of 
the oxygen of the atmosphere, but still it was by no means inconsider¬ 
able even with a limited supply, a circumstance which may perhaps 
be attributed to the management of the experiment. That is to say, 
in order to keep the composition of the mixture of gases in the soil con¬ 
stant it was drawn through the tubes so that even when the proportion 
of oxygeu was small the absolute quantity available for oxidation was 
not inconsiderable. That the nitrifying process may be brought to a 
standstill by an insufficient stlpply of oxygen may be seen from the 

*Nageli: Die niederen Pilze, Mimehen, 1877, 

tHueppe: Die Methoden dor Bacterieuforsclmng, Wiesbaden, 1888,3d edition. 

ICompfc. rend., 77(1873), pp. 203, 353. 
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fact that under these conditions the nitrates of the soil are finally re¬ 
duced and, further, from experiments by Boussinganlt * and Millon.t 
These observers found that a soil -which was saturated with water 
and on that account impermeable to air, would not support the proc¬ 
ess of nitrification. From this, as well as from the experiments of F. 
Soyka,$ it may be concluded that the oxygen necessary to support the 
process has a certain minimum limit, that with the increase' of oxygen 
the nitrifying process is accelerated, and that below this limit the op- 
posite process—denitrification—will take place. 

The oxidation of the carbon of organic substances is dependent on 
the access of air in the same manner as the nitrifying process. Al¬ 
though the experiments of Sehlosing and of the writer § hearing* upon 
this point are not exactly fitted to show this relation clearly, because 
theair in the experiments was drawn through the soil, and thus eon 
stantly renewed, while the air in the soil under natural conditions 
is much loss rapidly changed, nevertheless they may serve for an ap¬ 
proximate estimate of the relation between the quantity of oxygen and 
the amount of decomposition of organic substances. With this restric¬ 
tion the following data from experiments of the writer may he cited 
in illustration: 


With air containing: 

Oxygon.per cent. 

Nitrogen .per cent.. 

The quantity of carbonic acid in 1000 11 < 5 . was .cc.. 


21 

15 

8 

2 


79 

85 

92 

9S 

o 

o 

12.509 

1 

10.883 

* 10.078 

j 

3.619 

3.336 


In general the amount of carbonic acid increased with the quantity 
of oxygen supplied, hut did not cease entirely even when the soil was 
completely saturated with an indifferent gas, as nitrogen. In this case. 
evidently the carbonic acid can only be formed at the expense of the 
oxygen of easily reducible substances. Among these latter may be 
mentioned nitric acid, and iron and manganese in the higher stages of 
oxidation, which with diminished access of air are reduced and pass- 
into the lower stages of oxidation. 

The water content of the soil is of especial significance for the ac¬ 
tivity of the organisms in question. A medium degree of moisture 
seems to be best adapted to the development of tire nitrifying ferment, 
inasmuch as a higher or lower water content hinders the oxidation of 
the nitrogenous organic matter. A soil in which nitrification is going 
on rapidly may be rendered, entirely sterile by drying. In general the 
decomposition of organic matter increases with the water content of 
the soil up to a certain limit, as may he seen from the increase in the 
amount of carbonic acid formed, when .under otherwise like conditions 

* Compt. tend., 76, p. 22. 
t IUil., 59, p. 232. 
t Zcitseli. Biol., 14 (1878), p. 462. 

§ Journ. Lauthv., 34 (1?86), p. 233. 
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the water content of the soil is increased. For example experiments 
by the writer* gave the following results: 


Proportion of water in soil.. 

.per cent.. 

2.91 

12 91 

! 

22.91 

32.00 

Carbonic acid in 3000 ec, of soil air. 

.ce-. 

1.04 

2.40 

4.49 

9.02 


Although it must be inferred from these and other experiments that 
the decomposition of organic substances increases as water is added, 
still it must not be forgotten that addition of water beyond a certain 
amount retards the process by diminishing the ease of access of the 
oxygen of the atmosphere. In this case the carbonic acid can be formed 
only at the expense of the oxygen of easily reducible matter, and the 
oxidation process assumes a different character. 

In consideration of the fact that the decomposition of organic sub¬ 
stances is connected with the vital processes of organisms, it is not sur¬ 
prising that the temperature is of great importance. lu experiments 
by Schlosing the oxidation of nitrogen was extremely slow at 5° 0., 
quite marked at 12° 0., reached its maximum at 37° 0., and ceased en¬ 
tirely at 55° 0. The combination of oxygen with carbon is subjected 
to the same law, as indicated by the following experiment of the writer, 
with a moist compost, soil. The quantities of carbonic acid are those 
in the confined volume of air in which the soil was placed: 


Temperatures.,. 

... degrees C.. 

10 

20 

30 

40 

50 

Carbonic acid in 1,000 cc. of air ... 

.cc.. 

2.80 

15.40 

30.24 

42.01 | 

70.32 

1 


The formation of carbonic acid increases considerably with increase 
of temperature, reaches its maximum at 50 or 60° 0., and never com¬ 
pletely ceases even at temperatures below 0° 0., as other experiments 
have shown. 

(To be continued.) 


'Wollny: Forscli. Geb. agr. Pbysik, 4 (1881), p. 14. 
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BOTANY, 

A. G. True, Editor. 

Secondary effects of pollination, W. M. Munson (Maine Sta.' 
Report for 1892,pp. 29-58, pi. 1, figs. 16 ).—Preliminary notes on the sec¬ 
ondary effects of pollination considered under the following heads: (1) 
Immediate influence of pollen on the mother plant; (2) development ot 
the ovary without fecundation of the ovules; (3) amount of pollen re¬ 
quired for fertilization and the effects of pollination on the form and 
sizeof the fruit; (4) general influence of foreign pollen and miscellaue-,. 
ous observations. The author considers the change produced by con¬ 
tact of embryo sac and pollen tube, resulting in‘the vivifying of cer¬ 
tain cells, as the primary object of fertilization and all others as sec¬ 
ondary effects. The immediate influence of cross-fertilization upon 
the mother plant is someu T hat restricted. The most important plants 
showing such effects are the pea, kidney bean, and Indian com. Of 
corn the “ sweet ” varieties show the effect of foreign pollen most fre¬ 
quently. Experiments with cueurbitaceous plants, reported in Bul¬ 
letin No. 25 of the New York Cornell Station (E. S. R., vol. n, p. 509), 
and with solanaceous plants seem to show no immediate effect of cross¬ 
pollination. Rosaceous plants are in dispute, many reportal crosses 
lacking verification. 

The ovary of certain plants may he developed without fecundation 
of the ovules, but no seed will he matured. This is especially true ot 
egg-plant and cucurbits. This habit seems to be associated with a 
rapid and vigorous growth. 

ffhere is no relation between the amount of pollen borne by a plant 
and the amount required for the fecundation of its ovules or the number 
of seed produced, but the amount of pollen applied to the stigma and 
the development of ovary and ovules are in some cases very intimately 
associated. Experiments with .tomatoes, reported in Bulletin No. 28 
of the New York Cornell Station (B. S. R., vol. nr, p. 91), show that 
544 ' 
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an insufficient amount of pollen will result in misshapen, smaller fruit, 
with fewer seeds than where an excess is applied to the stigma. The 
same facts, at least in part, pertain to some varieties of strawberries. 

For most plants better results follow an excessive supply of pollen. 
The English Forcing cucumber when pollinated nearly always produces 
misshapen fruit. This the author says can be traced directly to the 
influence of the pollen, while Prof. Bailey, in Bulletin No. 31 of the New 
York Cornell Station (E. S. B., vol. hi, p. 240), thinks it is due to indi¬ 
vidual plant variation rather than to any particular treatment. 

The author thinks there is evidence pointing to the possibility of 
distinct effects from two male parents when their pollen is applied to 
the same stigma at different times. This point is now receiving special 
attention. 


METEOROLOGY 

Meteorological observations, C. D. Warner ( Massachusetts Hatch 
Sta. Meteorological Buis. Nos. 47 and 45, Nov. and Bee1892, pp. 4 each ).— 
Daily and monthly summaries of observations for November and De¬ 
cember at the meteorological observatory of the station. The Decem¬ 
ber number also gives a summary of observations for 1892, which, in 
brief, is as follows: Pressure (inches).—Actual maximum, 30.42, Febru¬ 
ary 27, 9p. m.; actual minimum, 28.77. February 12, 4 a. m.; mean re¬ 
duced to sea level, 26.983; annual range, 1.65. Air temperature (de¬ 
grees F.).—Maximum, 93.5, July 27; minimum, 0, January 17; mean, 
48.5; annual range, 93.5; maximum mean daily, 82.5, July 26; minimum 
mean daily, 9, December 24; mean maximum, 55.7; mean minimum, 41.1; 
mean daily range, 14.6; maximum daily range, 34.5, February 18; mini¬ 
mum daily range, 1.6,-December 14. Humidity. —Mean dew-point, 39.2; 
meanforceofvapor,4532; mean relativehumidity,G7.7. Precipitation .— 
Total rainfall or melted snow, 28.61 inches; number of days on which 
,01 inch of rain or melted snow fell, 108; total snowfall in inches, 42^. 
Weather.— Mean cloudiness observed, 49 per cent; total cloudiness re¬ 
corded by the sun thermometer, 2.220 hours, or 50 per cent; number of 
clear days, 123; number of fair days, 109; number of cloudy days, 134. 
Wind (prevailing direction).—NW., 14 per cent; N., 13 per cent; SW., 13 
per cent; S., 10 per cent; total movement, 54,720 miles; maximum daily 
movement, 436 miles, March 2; minimum daily movement, 16 miles, Jan¬ 
uary 18; mean daily movement, 149.5 miles; mean hourly velocity, 6.2 
miles; maximum pressure per square foot, 20J pounds—64 miles per 
hour, March 11,3:30 p, m. Bright sunshine .—Number of hours recorded, 
2,261. Mean ozone , 36 per cent. Bates of f rost. —Last, May 10; first, 
September 30. Bates of mow.^Last, April 10; first, November 5. 
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FERTILIZERS. 

W. H. Beal, Editor . 

Inspection of fertilizers in Maine (Maine Sta. Report for 1891, pp. 
1-20). —Tabulated analyses of 04 samples of commercial fertilizers in¬ 
spected during the year 1891, with schedule of trade values of fertiliz¬ 
ing materials, and a brief report on tests of the solubility of the nitrog¬ 
enous matter in fertilizers in acid pepsin solution. The details of the 
method of pepsin digestion are given in the Annual Report of the Station 
for 1889, p. 30 (E. S. R., vol. n, p. 044). 

In the 24 samples examined by this method the solubility of the or¬ 
ganic material varied from 35 to 78 per cent. 

In the case of several brands the figures are such as to cause grave doubts as to 
whether the manufacturers are not using what are regarded as low-grade ammoni- 
ates—that is, nmmoniates coming from such materials as hoof, horn, leather, etc.— 
which we have reason to suppose will decompose slowly in the soil and are therefore 
poorly adapted for use with quickly growing plants. It is at least safe to affirm 
tliat with a large number of these fertilizers the solubility of the organic matter 
comes far short of that which dried blood, cotton-seed meal, dried flesh, and similar 
materials are known to have. 

Inspection of fertilizers in Maine (Maine Sta . Report for 1892, 
pp. 1-25). —Tabulated analyses of 74 brands, representing 190 sam¬ 
ples of commercial fertilizers inspected during 1892, besides anal¬ 
yses of 3 samples of muck and 1 each of feldspar, fish pomace, sea¬ 
weed, cedar ashes, and ashes from burned muck. A schedule of trade 
values of fertilizing materials during 1892 is given, with remarks on 
valuation and methods of buying fertilizers. 

In the case of 64 brands of fertilizers analyzed, the average selling price as given 
to the station agent was $34,08, The average station valuation of the same brands 
was $24.07, or $10 less than the selling price. * * * In the ease of 17 brands 
sold by two leading manufacturers, the average selling price is $36,38 and the aver¬ 
age station valuation $27.05, a difference of $9.33, or 34.5 per cent of the cost in the 
market. 

It appears, then, that even with the manufacturers most largely patronized, there 
is a margin of over $9 between what farmers are actually paying for a ton of super¬ 
phosphates and the cost of the same amount of plant food in unmixed goods when 
bought in the large markets. * * , * 

The disadvantages of the present method by which our farmers arc largely obtain¬ 
ing their fertilizers may be summarized as follows: 

(1) It is a costly system of selling due to the large expense for agents and the 
great loss on credits. 

(2) It is a system which unfortunately seems to be accompanied by so many un¬ 
fair arguments and so much of distortion of facts that the farmer is to some extent 
hindered rather than aided in gaining clear ideas of true facts. 

(3) And so this is a system which leads the farmer to consider chiefly the rival 
claims of competing manufacturers rather than to study his own needs and then to 
buy such plant food as is adapted to his wants. 
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If farmers are to purchase commercial plant food, great advantages would result 
in a change to the following system: 

(1) The buying of plant food as such under proper names, thus avoiding the 
confusion and uncertainty attending the purchase of an ever-increasing number of 
brands whose names mean little or nothing. 

(2) The purchase of fertilizers in large quantities for cash. 


HORTICULTURE, 

A. C. Tuue, Editor. 

Tomato notes for 1892, L. H. Bailey and L. 0. Corbett (New 
York Cornell Sta. Bui. No. 45, Oct., 1892, pp. 189-219, Jigs. 4). 

Synopsis.—A report on experiments in continuation of those recorded in Bulletin No. 
32 of the station (E. S. R., vol. m, p. 405).. The nature of the experiments and 
their main results may be briefly indicated as follows: (1) Nitrate of soda ap¬ 
plied once early in the season gave better results than divided applications con¬ 
tinued until late in the season; (2) nitrate of soda alone gave the largest yield 
before frost and the largest total crop on fairly good soil; (3) the relation of 
variety to fertilizing is not clearly indicated by the experiments thus far made; 
(4) early setting (May 9) was better than late setting; (5) seeds for the main 
crop should be sown in March under glass; (6) transplanting should be done at 
least twice; (7) pot-groWn plants did better than flat-grown plants; (8) the re¬ 
sults of comparisons of seedlings and cuttings were conflicting; (9) there was no 
, gain from using seeds from early fruits; (10) seeds from a mature fruit gave 
earlier and better yields than those from an immature fruit; (11) “leggy w plants 
when layered at planting gave relatively large yields; (12) shearing off the tops 
of plants did not materially affect the yield; (13) hilling did not give favorable 
results; (14) tbe results from trimming during three years were indecisive; (15) 
single stem training increased yield and earliness; (16) fruit rot apparently was 
not influenced by method of culture or variety; (17) Southern blight has ap¬ 
peared in New York; (18) of the new varieties tested in 1892, none proved better 
than some older varieties. 

Quick and slotv fertilizers (pp. 1S9-194-).—The experiments in 1892 
confirmed those of 1891 “in showing- that tomatoes need a fertilizer 
which is quickly available early in the season. Fertilizers applied late 
or which give up their substance late in the season give poor re¬ 
sults because they delay fruitfulness and the plant is overtaken by- 
frost before it yields a satisfactory crop. This fact is no doubt the 
origin of the widespread opinion that the tomato crop is injured by- 
heavy manuring.” Notes and tabulated data are given for an experi¬ 
ment in which nitrate of soda was applied once early in the season and 
four times during the season. In the following table are given the 
yield until frost (October 1), and the total yield, including all the 
fruits on the plants after they were killed by frost. Each plat con¬ 
tained 15 plants. 
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Applications of nitrate of soda. 

. 

Average number 
cf fruits per 
plant. 

Average weight 
of crop per 
plant. 

Average weight 
of individual 
fruits. 

To frost. 

Total. 

To frost. 

Total. 

To frost. 

Total. 

(1) Once, June 20, 3 pounds. 

24.2 

C3.3 

Lbs. 
10.0 

Lbs. 

17.8 

Oz. 

6.6 

Oz. 

5.3 

(2) Four times, June 2(J and 28, July 11 
and 27,12 ounces eacli. 

20, 0 

51.6 

8.7 

16.6 

6.9 

5.1 

(3) Four times, June 20, July 21, August 

8 and 20,12 ounces eacli... 

15.2 

44 2 

6.0 

14.4 

0.9 

5.2 

(4) Fo fertilizer. 

15.8 

31.1 

5.8 

9.8 

5.9 

5.3 


Tlie first fruits were about equally early on all the fertilized plats, 
but after the first two pickings the plat receiving the single applica¬ 
tion gave the largest returns, and this advantage was maintained 
throughout the picking season. Large pickings were also obtained 
relatively early on the plat which received the four applications ending 
with July 27. In all cases the nitrate of soda increased the yield as 
compared with no fertilizer. The soiL used in these experiments was 
fairly good, so that previous results, which indicate the necessity for 
potash and phosphoric acid as well as nitrogen in a fertilizer for toma¬ 
toes, especially on poor soil, are not contradicted. 

General fertilizer tests (pp. 195, 196).—Nitrate of soda, boneblack, 
and muriate of potash were applied, singly and in combination, on 7 
plats containing six plants each, on “fairly good gravelly-soil.” Nitrate 
of soda alone gave the largest yield before frost and the largest total 
crop, and a complete fertilizer gave next to the largest total crop. In 
all other cases the yield fell below that on the plat where no fertilizer 
was used. 

Relation of variety to fertilizing (pp. 196, 197).—“ In 1891 [on poor 
* soil,].our test seemed to indicate that the highly improved varieties give 
the greatest response to fertilizing in the number of fruits produced, 
although the little-improved sorts gave greater proportionate increase 
in total weight of crop. In 1892 [on good soil] these results were not 
verified, save that the little-improved sorts gave least increase in num¬ 
ber of fruits.” 

Early and latesetting (pp. 197-199).—Three lots of Ignotum tomatoes, 
each containing 12 vigorous and stocky plants, were set in the field May 
7 and 9 and June 1. The first lot, though injured by frost, nearly 
equaled that set June 1. The best results were from planting May 9. 
These results confirm those of two previous years. 

Early and late seed-sowing (pp. 199-202).—Seeds oflgnotum tomatoes 
were sown under glass from January 19 to March 14. 

The earliest sowings gave the earliest fruits, hut the largest yield came from the 
latest sowing, March 14, the difference in favor of this late sowing being very marked. 
In 1889 our tests showed that-seeds sown in April and May gave poorer results than 
those started in March. It seems to be true, therefore, that the best time tb sow 
tomato seeds in this latitude for the maiu crop, if one has a forcing-house or-a good 
hotbed, is about the middle of March. 
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Few and several transplantings (p. 202).—“ Earlier fruits were obtained 
from plants which had been three times transplanted in the house than 
from those transplanted only once. - In 1891 greater yields were ob¬ 
tained from two transplantings than from either one or three. Much, 
no doubt, depends upon the vigor and age of the plants, but it is cer¬ 
tainly safe to say that in all ordinary cases plants which are started in 
March should be transplanted at least twice.’ 7 

j Flat-grown vs. pot-groivn plants (pp. 202, 203).—“ Plants grown in 
pots, one lot transplanted twice and one lot thrice, gave earlier and 
heavier yields than p lants similarly transplanted into ‘ fiats 7 or shallow 
gardener’s boxes. 77 

Seedlings vs. cuttings /pp. 203-205).—“'Late in winter strong cuttings 
were taken from the auxiliary shoots of a seedling plant of the peach 
type and were set out regularly in our tomato house. 77 

March 29 and May 3, cuttings from the original plant were planted, 
together with seeds from fruits on the same plant. May 3, cuttings 
from the first cuttings mentioned above were also planted. 

u In 1892 cuttings gave earlier and heavier yields than seedling plants. 
In 1890 the cuttings gave the poorer yields, while in 1891 the results 
were mixed. These variations in results no doubt depend upon some 
condition of the plants or some factor in our handling which we have 
not yet discovered. Cuttings of cuttings gave better yields than one- 
generation cuttings, both last year and this. 77 
The cuttings of cuttings did not reproduce the parent type. 

Products of early and late fruits (pp. 205, 206).—Seeds from, a house- 
plant of a Gurrant-Ithaca hybrid, from fruits ripened December 3,1891, 
and March 18,1892, were sown at the same time. The largest yields 
were from the seeds of the late fruit. The first ripe fruits were picked on 
the same day from plants from both the early and late fruits. “Similar 
results have been obtained before by ourselves and others, and it is 
probably safe to say that no gain is secured by selecting seeds from 
early or first ripe fruits without giving any attention to the character 
or habit of the plant as a whole. 77 

Products of mature and immature fruits ip. 207).—“Plants grown 
from seeds from a fully ripe fruit [of a house plant of the Erick tomato] 
gave earlier and better yields than other plants raised from a fully 
grown.but unripe fruit from the same plant. 77 

u Leggy 77 plants (pp. 207, 208).—“ ‘Leggy 7 or ‘drawn 7 plants were set 
at the ordinary depth and half the stem was laid and covered in a shal¬ 
low trench. These gave much larger yields than normal or stocky 
plants started and planted at the same time. Last year opposite re¬ 
sults were obtained ) but at that time the plants were so badly drawn 
that they were unable to stand alone. This year the leggy plants were 
about 20 inches high, but while slender they were still stiff and vigor¬ 
ous when put in the field. It is safe to conclude that if one has leggy 
plants he should layer them when planting. 77 
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Shearing young plants (pp. 208, 209).—Plants which had their tops 
sheared off in place of the last transplanting, May 17, matured fruits 
later than normal plants transplanted at the same time, but gave some¬ 
what larger yields before frost. 

Hilling (p. 209).—“Two plats of 28 good Ignotum plants each were 
set aside for a test of the value of hilling tomatoes, half of each plat 
being hilled July 2, the remaining halves receiving common level culti¬ 
vation. The soil was drawn up around the base of the plant to a height 
of 6 inches, as potatoes are hilled. # # 

The results are conflicting, although on the whole the normal or check 
plants gave rather the better results. In earliness there was no appre¬ 
ciable difference. This hilling experiment was flrst made last year, it 
having been urged upon us by a gardener who thinks that hilling gives 
greatly increased yields, but in both years we have found no advantage 
in it.” 

Trimming (pp. 209, 210).—On 3 plats of 12 plants each of Ignotum 
tomatoes, the plants -were trimmed by “ heading-in the main shoots to 
the first fruit which had attained the size of a marble.” The trimming 
was done at different dates. The early trimmed plants gave consider¬ 
ably smaller yields than the late-trimmed or untrimmed plants. On 
the whole the results in 1892 were not favorable to trimming. The 
results for three years are indecisive. 

Single stem training (pp. 210, 211).—“A number of Ignotum plants 
were set 1 foot apart in rows, and each plant w r as tied up to a perpen¬ 
dicular cord, but one stem or stalk being allowed to grow in each case.” 
These plants gave decidedly larger yields per square foot of land than 
untrained plants and the crop was earlier. These results agree with 
those of the previous year. 

Fruit rot (pp. 211-213).—Tabulated data of the percentages of rot 
observed in 1892 on tomatoes grown under various conditions as regards 
manuring and culture, and on different varieties do not show that the 
rot was influenced by methods of culture or varieties. The rot was not 
very prevalent during the season. 

Southern or field blight^ pp. 213-215).—A brief illustrated account of 
a disease which affected the leaves of tomato plants at the station and 
elsewhere in the State. It is probably identical with the blight de¬ 
scribed in Bulletin Eo. 19 of the Mississippi Station (E. S. E., vol. nr, 
p. 702). “It is characterized by a yellowing, curling, and drying of 
the leaves, which finally become black and dead. Eo remedy is known? 
but rotation of crops will probably check it.” 

Varieties (pp. 215-217).—Eotes and tabulated data are given for 6 
varieties tested in 1892. Eichol Eo. 5, Eoyal Eed, and Belmont gave 
promising results, but were no better than some older varieties. Igno¬ 
tum is still considered the best for the main crop. The following Ger¬ 
man varieties were tried: 

Paragon, King Humbert, Yellow Plum, Earliest Dwarf, Monstrous Giant, and French 
Upright. Of these, only the Paragon would be considered of any value in America 
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for market cultivation. The Earliest Dwarf and Monstrous Giant, which are second 
best, represent the old angular sorts which we have long since outgrown. 

[A German striped variety is described and illustrated.] It belongs to the old 
angular type of tomatoes. The ground color is a deep clear red, and this is 
overlaid with splashes and hands of bright orange. Sometimes the orange is the 
prevailing color and the red takes the position of stripes. The fruit is very strik¬ 
ing and its quality is also good. In general productiveness and merit it will 
probably rank fully as good as General Grant, which was popular a few years 
ago. We first grew this German striped tomato in 1887. Striped or variously marked 
tomatoes occasionally appear in plantations, hut this is the only one which we have 
ever known to he permanent, or to “ come true to seed” for any length of time. A 
striped tomato appeared in an Ithaca garden three or four years ago, hut it ran out 
in one or two generations. 

The Currant-Ithaca hybrid which was described and figured last year was grown 
again this year from seeds and cuttings from one of the original plants. Among 
36 plants there were no reversions to either parent, although about one-third of them' 
gave larger fruits than the others. All theplants were very productive and vigorous, 
and tihe fruit is very handsome. 

V0*apes, S. M. Tracy and F. S. Earle (Mississippi Sta^Bul. Wo. 22^ 
Sept., 1892, pp. 16 ).—An account is given of tbe station vineyard, and 
of the methods of culture, trellisiug, and pruning employed there, to¬ 
gether with descriptive notes on 27 varieties of grapes which are being 
tested. There are also a brief account of tests of varieties at the substa¬ 
tion at Ocean Springs, and notes on the bitter or ripe rot of grapes 
(dlelanconmm fuliginium). The station vineyard is 0 n well-drained yel¬ 
low loam underlaid with heavy red clay. Before planting a large quan¬ 
tity of bones were put into the holes prepared to receive the vines. 
The first vines were planted in March, 1888, and annual additions have 
been made to the vineyard. Both vertical and horizontal trellises have 
been used at the station and substation. The horizontal trellises have 
proved most satisfactory. 

u Our reasons for preferring the horizontal trellis are that it makes 
priming muck more simple and easy 5 that it keeps the lower part of 
the vine free from sprouts and branches, which would interfere with 
cultivation; that it affords much greater protection to the growing* and 
ripening fruit; that it holds the fruit where it can be easily reached in 
spraying, and that it gives partial immunity from the attacks of fun¬ 
gous diseases.” 

Bordeaux mixture and eau celeste have been thoroughly applied dur¬ 
ing four years, but have not prevented the development of anthracnose 
and ripe rot. The latter “continues to develop on the fruit after it is 
picked, and is aggravated by the wet weather which occurs in July, 
when the grapes are picked.” Covering the clusters with paper bags 
has effectively preserved the fruit from fungous attacks. The tests of 
varieties have proceeded far enough to show that grapes may be suc¬ 
cessfully grown in the State, even on rather low ground. The European 
varieties start too early and are subject to mildew. 

“Varieties well adapted for general cultivation in the coast region 
18431—No. 7-3 
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are Ives, Champion, Delaware, Niagara, and Concord ; for cultivation 
further North we recommend Moore Early, Delaware, Brilliant, Niagara, 
Eaton, Triumph, Rommel, and Herbeniont.” 

1 Mulberries, L. H. Bailey (New Yorlc Cornell Sta. Bui. Wo. 46, Wov., 
1892 , pp. 223-243 , figs. 9 ). “The mulberry is grown for fruit, orna¬ 
ment, hedges, and small timber, as well as for silk. It merits more 
general attention, especially as a fruit-bearing tree. The fruit of some 
varieties is excellent for dessert, and it may be used for making jellies 
and preserves. It is also good food for poultry and for swine. ?? The 
history of mulberry cultivation in this country is briefly given. The 
obscurity of the botanical relations of the different varieties of mul¬ 
berries is pointed out and the following classification of American va¬ 
rieties is proposed: 

( 1 ) White mulberry (Morns alba , Linn.)—varieties, New American, 
Trowbridge, Thorburn ; (a) Russian mulberry (Morns alba , var. tatar- 
ica, Loudon)—varieties, Victoria, Ramsey White, Teas Weeping; (b) 
Nervosa mulberry (Morns alba , var. venosa , Delile). (2) Multicaulis 
(Moi'us laetifolia , Poiret)—varieties, Downing, Spaulding, Rives. (3) 
Japanese mulberry (Morns japonica , Audibert). (4) Black mulberry 
(Morns nigra , Linn.)—varieties, Black Persian, Black Spanish. (5) Red 
* or native mulberry (Morus rubra ., Linn.)—varieties, Johnson, Hicks, 
Stubbs; (a) Lampasas mulberry (Morns rubra, var. tomentosa , Bureau). 
Unclassified varieties, Bigert, Paine, Black American. The groups and 
varieties are defined and described. 

(1) The white mulberry group (Morus alba, Linn.).—Leaves light green, rather small, 
smooth or very nearly so above and often shining, the veins prominent beneath 
and whitish, variously lobed or divided, the basal lobes unequal, the teeth large and 
for the most part rounded or nearly obtuse, the branches gray or grayish fellow. 
The white mulberry is supposed to be a native of China. It has been cultivated 
from the earliest times, chiefly for feeding the silkworm. It is a frequent tree 
along roadsides and in the old yards in the Eastern States, where the trunk some¬ 
times attains a diameter of 2 feet. This half wild form usually has rather small, 
rounded, shining leaves, with very large, rounded teeth, and bears little whitish or 
violet fruits, which are very sweet. Sometimes the fruits are an inch long, 
hut they are offcener only half that length, and I sometimes find trees upon 
which the fruits are barely a quarter of an inch in length. Now and then a tree 
hears fruits nearly or quite black. Birds, poultry, and hogs are fond of these mul¬ 
berries. The trees are usually very thick topped aud bushy growers, but occa¬ 
sionally one is seen which when young has branches as straight and trim as a 
Northern Spy apple. These half wild trees are seedlings, and this accounts for 
their variability. If the best ones were selected and grafted onto others we might 
* find trees worthy of orchard culture. * * * 

(a) The Russian mulberry sub-group (Morus alba , var. tatarica, Loudon, Morus 
tatariea of Linnaeus).—This is a hardy type of Morns alba , which was intro¬ 
duced into our Western States during 1875~ ; 76- 77 by the Russian Mennonites. It 
scarcely differs from the type of Morus alba in botanical characters, and perhaps 
should not be kept distinct, even as a botanical variety. As commonly seen, it is 
a low growing, very bushy topped, small tree, with small and much lobed leaves.' 
The fruit is usually very small and insipid, a*d varies from creamy white to violet, 
deep red and almost black. * * * 
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The Russian mulberry is commonly propagated from seeds and it is therefore very 
variable. * * * Save an occasionable sport, it has no merit for fruit, unless it 

serves to attract birds from cherries and other fruits; but even this is a problem¬ 
atical advantage. In the East at least it has no merits for timber, as it is too small 
and grows too slowly. In the prairie soils of the West it often grows into respect¬ 
able post timber in a short time. * * * 

But the chief merit of the Russian mulberry appears to be its value as a hedge 
plant in cold regions. 

(b) The Nervosa sub-group (Moms alba , var. venosa, Delile, nervosa of Bon Jardinicr 
and horticulturists).—The Nervosa mulberry is a strange monstrosity of the white 
mulberry. Its leaves are contracted and jagged, and are very strongly marked with 
many white veins. It hears a fruit a half an inch long. Among the horticultural 
curiosities this tree should find a place, and it is to be regretted that it is not 
grown by our nurserymen. Its ornamental value is considerable, especially when 
striking effects are desired. 

(2) The Multicaulis group (Morus latifolia , Poiret, M. multicaulis of Perrottet, M. 
alba , var. multicaulis of Loudon).—A strong-growing small tree or giant shrub, with 
dull, roughish and very large long-pointed leaves, which are seldom or never prom¬ 
inently lobed, and which are often convex above, bearing black sweet fruit. 

(3) The Japanese group (Morusjaponica, Andibert, M . alba } var. stylosa of Bureau).— 
Leaves usually large, dull, rather thin, long-pointed, the rounded teeth very large 
and deep, or the margin even almost jagged, the leaves upon the young growth 
usually deeply lobed. This species has been introduced very lately and it has not 
yet fruited in this country, so far as I know. It is tender in the North when young. 
The fruit is described as short-oblong and red. 

(4) The black mulberry group ( Morns nigra , Linn.).—Leaves dark, dull green, rather 

large, tapering into a prominent point, commonly very rough above, usually not 
lobed, the base equal or very nearly so upon both sides, the teeth rather small and 
close, the branches brown. The black mulberry is a native of Asia, probably of 
Persia and adjacent regions. It is the species which is cultivated in the Old World 
for its fruit. In America it is very little grown. It is not hardy, except in pro¬ 
tected places, in New England and New York. * * * 

There must be large regions in this country which are congenial to the true black 
mulberry, and it is strange that it is so little known. The fruit of this species is 
much larger than that of any other, and it possesses an agreeable sub-acid 
flavor. * * * 

(5) The red or native mulberry group ( Morus rubra , Linn.).—Leaves usually large, 
very various, those on the young shoots deeply lobed, with very oblique and rounded 
sinuses, in the base of which there are no teeth; the upper surface rough and the 
lower one soft or variously pubescent; the teeth medium or comparatively small 
and either rounded or bluntish. The native mulberry is generally distributed from 
western New England to Nebraska and southward to the Gull*, being much more 
abundant and attaining a larger size in the South. The fruit is deep red, or when 
fully ripe, almost black, variable in size, often very good, nearly always having an 
agreeable slight acidity. This native mulberry has been tried for the feeding of 
silk worms, but with indifferent success. * * * 

The red mulberry is the largest tree of the genus. It often attains a height of 70 
feet in the South. The timber is much used for fence posts, fencing and light 
woodwork. 

[The following summary is given in the bulletin;] Sixteen varieties are men¬ 
tioned in this paper as fruit-bearing kinds; New American, Trowbridge, Thorburn, 
Victoria, Ramsey White, Downing, Spalding, Black Persian, Black Spanish, John¬ 
son, Hicks, Stubbs, Lampasas, Bigert, Paine, and Black American. Of these the 
most prominent are New American, Downing, Black Persian, Hicks, and Stubbs^ 

The New American is recommended for the Northern States. Downing is almost 
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out of cultivation in tlie North, E at tlie New American commonly passes under this 
name. Black Persian is occasionally grown in tlie South and on the Pacific coast, 
hut ifc seems to he ill-adapted to our conditions. Hicks is a heavy bearer, of indiffer¬ 
ent quality, hut valuable for poultry and for swine, especially in the South, where 
it has been most thoroughly tested. Stubbs is perhaps the most profuse bearer of 
all, and the fruit is large and excellent in quality. 

The other varieties and types nee grown for shade, ornament, and timber. The 
most unique of these varieties axe the Nervosa and Teas Weeping. The Russian 
type is valuable for ornamental hedges, especially in the prairie States, for plant¬ 
ing sparingly as single specimens or in groups as ornamental trees, and for small 
timber on the prairies. The f*«nt is usually worthless. This type has already 
given three named varieties of more or less merit, Victoria, Ramsey White, and 
Teas Weeping. * * * 

American varieties of fruit-bearing mulberries have developed along independent 
lines, having come chiefly from Mortis aiba and M. rubra , while the fruit mulberry 
of history is If. mgr a. 

The native mulberry (Morns -rubra) has given us some of the most important 
varieties, and as it is naturally variable and adapted to our various climates, it is 
the probable progenitor of the American mulberries of the future. 

The mulberry is easily grown upon ordinary soils, it is often tender in the North 
during the first two or three years, 

The mulberry is propagated by •cuttings of the mature wood or the roots, by root 
and crown-grafting, and by budding with dormant buds in the spring. 

Experiments with vegetables and fruits, 1891, W. M. Munson 
{Maine Sta. {Report for 1891 , pp. 81-99, plates 3). 

Synopsis ,—The horticultural dep artment of the station was organized in 1891. A 
new forcing house is describee!, with illustrations. The principal lines of work 
are u the study of effects of climate on plant variation, effects of pollination, 
studies of the eggplant and Ihe pepino, the amelioration of native fruits by 
selection and crossing, methods of culture of certain garden vegetables in the 
field and under glass and. methods of combating orchard pests.” In experi¬ 
ments with cabbages good results were obtained from frequent transplanting. 
Jersey Wakefield cabbages gave best results with deep setting. With tomatoes 
early setting and trimming gave good results. 

Tests of varieties of fruits were begun at the station in 1880, but 
there was no organized department of horticulture until 1891, when 
the author took charge of the work. A new forcing house, 20 by 180 
feet, is described and illustrated. 

The framework is of cypress, and the walls are of grout, while the building is 
heated by hot water. The house is divided in the center by a glass partition, and 
the hot water pipes have been a» arranged that one part may be kept at a much 
lower temperature than the other, The warm house is arranged for bottom heat and 
the cool house for overhead heat. 

At the present time the warm house is used for tomatoes, cucumbers, and beans 
while the other is devoted to lettuce, radishes, cauliflowers, and other plahts requir¬ 
ing the lower temperature. 

The building in connection with the forcing house was erected during the year at 
a cost of about $1,000, a part of the expense being borne by the college. The build¬ 
ing contains, besides the furnace room and a room for the smaller garden tools, a 
general laboratory and work room, a small office, a room for herbarium work, and a 
well-appointed photographic studio. In all of onr work photography is made to 
play an important part as a means of preserving accurate records. 
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The grounds devoted to this division include about 10 acres of land of varied 
character. More than half of this area is devoted to fruit culture. The apple orch¬ 
ard contains about 115 varieties, 52 of which are Russian varieties obtained from 
Prof. Budd, of Iowa. There are also 23 varieties of pears, 30 of plums, and 12 
of cherries j also quinces 2 varieties, blackberries 9 varieties, raspberries 13 varie¬ 
ties, currants 7 varieties, gooseberries 3 varieties, strawberries 17 varieties. As tbe 
college campus is under the supervision of the writer a considerable amount of 
experimental work is done with ornamental plants on other areas. 

Cabbages (pp. 83-87).—Experiments with 4 varieties, grown in hats 
and in pots until set in the field, in general indicated that frequent 
transplanting, especially in pots, is beneficial. 

Jersey Wakefield cabbage set deep at each transplanting gave bet¬ 
ter results than when set shallow. Brief descriptive notes are given 
on 7 varieties. Jersey Wakefield, Brunswick, Early Summer, and Flat 
Dutch are recommended for general culture. Nonesuch is a promising 
new variety. 

Tomatoes (pp. 87-93).—Plants of the Perfection variety were set in 
the field May 18 and 30, and June 8. A frost on May 31 did some in¬ 
jury, but the earliest-set plants gave the heaviest yield during August 
and the heaviest total yield. Trimming plants of the Perfection and 
Chemin Market varieties, July 24, August 8, and September 5, increased 
earliness and yield. Experiments with Golden Queen indicate that by 
selection it may be possible to secure a “ yellow fruit with a blush 
cheek. 77 Brief descriptive notes are given on 17 varieties. Iguotum, 
Perfection, Beauty, and Golden Queen are recommended for general 
use. Long Keeper and Stone are promising new varieties. 

Fruits (pp. 94-99).—The winter of 189(P91 was unusually cold, and 
fruit trees suffered severely. In the station orchard Clapp Favorite, 
Flemish Beauty, and Sheldon pears, and Duane Purple, German Prune, 
Moore Arctic, Quackenbos, and Yellow Egg plums were not injured. 
Additions have been made to the varieties of orchard and small fruits 
under test at the station. Experiments under the direction of tbe 
station have been begun at Perham, Aroostook County, with a view to 
finding hardy varieties suitable for the northern part of the State. 
f Tests of fruits, nuts, and vegetables at the South Haven Sub¬ 
station, 1892, T. T. Lyon (Michigan Sta. Bui No. 88, Dec., 1892 , 

31 ).—The third year 7 s report on tests of varieties of orchard and small 
frnits, nuts, rhubarb, and asparagus. Previous reports were issued as 
Bulletins Nos. 67 and 80 of the station (E. S. B., vol. n, p. 353j m, p, 
700). Climatic conditions materially interfered with the success of the 
tests in 1892. 

Strawberries .—Tabulated data are given for 150 varieties, with brief 
descriptive notes on 16 of the most desirable varieties. Beder Wood, 
Bubach, Crescent, Enhance, Haverland, and Parker Earle continue to 
be among the best varieties. Mrs. Cleveland, Warfield, and Michel 
Early have not been decided successes at the station. Eclipse, Flor* 
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ence, Gem, Governor Hoard, Great Pacific, and Wool vert on are promis¬ 
ing varieties. Manchester has excellent qualities, but has a tendency 
to overproduction. 

Itop&emes.—Tabulated data are given for 2 varieties of Rubus ideeus, 
1 of R. negleetus, 38 of R. occidentalis, and 11 of R. strigosus. Japanese 
wine berry (R. phcenicolasius) has attractive foliage and flowers, but 
its fruit is of “no practical value.” An objection to its use as an 
ornamental plant is its habit of spreading.by suckers. 

Blackberries and dewberries .—Tabulated data for 30 varieties of 
blackberries and 2 of dewberries. 

Currants .—Tabulated data for Crandall, 6 black, and 17 white and 
red varieties. Crandall seems to be exempt from attacks of insects and 
fungi, but its skin is thick and tough even after cooking. 

Gooseberries .—Tabulated data for 13 varieties. Houghton and Pale 
Bed are productive aud will endure neglect, but are of small size. 
Downing is popular as a market variety. Experience so far in Michi¬ 
gan indicates that European varieties should be planted only where 
the conditions are exceptionally favorable to their growth. 

Cherries .—Tabulated data for 20 Heart and Bigarreau (Prunus avium) 
and 42 Duke and Morello ( P. census) varieties. 

Mulberries .—Brief notes on 5 varieties. 

Service berries .—Brief notes on 3 varieties. The cultivated varieties 
thus far do not seem to be better than the native variety. 

Beaches .—“To the 149 varieties already planted, 61 were added last 
spring.” The season was so unfavorable that no fruit was produced 
by the varieties which bloomed. Only brief general notes are given. 

Plums. —Eighty-four varieties are now on trial, 40 of which bloomed 
in 1892, but no fruit was produced. 

Grapes .—Tabulated data are given for 98 varieties and brief descrip¬ 
tive notes on 36 varieties. 

Pears. —Eighty-one varieties have been planted. 

Apples .—One hundred and eighty-eight varieties have been planted. 

Quinces .—The following varieties bore fruit in 1892: Bea, Meech, 
Champion, and Orange. 

Pigs. —Experiments with cuttings of Brunswick figs are in progress. 

Puts .—Brief notes on several varieties - of chestnuts, chinquapins, 
pecans, walnuts, almonds, filberts, and hazelnuts. 

Rhubarb .—Linnseus is judged to be the best variety for home or 
market use. 

Asparagus .—Palmetto has proved superior in size and productive¬ 
ness, The results of plautiug crowns from old plantations have not 
been satisfactory. 
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SEEDS. 

Walter H. Evans, Editor. 

Distribution of seeds and plants, E. J. Wickson (California 
Sta . Bid. No. 98 , Deo. 15 , pp. 4). —A list of seeds and plants 
which the station is prepared to furnish applicants within its own 
State. Among the plants new to the State are three Australian trees 
of promising economic value, Acacia leptopheleba, A. decurrens , and Eu¬ 
calyptus oitriodora or lemon-scented gum. Seed of canaigre (Rumex 
hymenosepalus) is offered those wishing to grow this important tannin- 
producing jffant. Crimson clover for green manure and winter pas¬ 
ture promises well. The flat pea (Lathyrus sylvestris) has been the 
subject of considerable investigation and is highly recommended for 
that region. It withstands drouth well and is of rapid growth. The 
following analysis made by the station chemist is compared with that 
made in England by Hope: 


Analysis of Lathyrus sylvestris. 


Whole plant. 

Water. 

Ash. 

Pro¬ 

tein. 

Fiber. 

Nitrogen- 
free extract. 

1 

Fat. 

Before blooming (California). 

After blooming (England). 

Per ct . 
63. 4S 
58. 03 

Perct. 
3.18 
3.09 

Perct. 
8.18 
7.41 

Perct. 
9.70 
12 21 

Per ct. 
13.77 
10.58 

Per ct 
1.63 
2.05 


These analyses indicate that the flat pea has a higher nutritive value 
than alfalfa. 

Another new forage plant, Sid a elUottii , is mentioned as very promis¬ 
ing for heavy clay soils without irrigation. 

DISEASES OF PLANTS. 

Walter H. Evans, Editor . 

Some bean diseases, S. A. Beach (New YorTc State Sta. Bui No . 
48 , n. ser1892 , pp. 308-338, figs. 9). —This bulletin treats of (1) 
anthracnose of beans and its treatment, (2) blight of common beans, (3), 
blight of Lima beans, and (4) bean rust. 

Anthracnose of beans (pp. 308-329).— ColletotrieMum MndemutMammi, 
described in the Annual Report of the Hew Jersey Stations for 1891 
(E. S. B., vol. it, p. 52), is discussed in a popular manner under the 
following heads: Distribution and character of the disease, diseased 
seed, appearance on young plants, appearance on leaves, appearance 
on pods, appearance of spore masses, experiments in treating bean 
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antliracnose, treatment of diseased seed, comparison of yield from 
liealtliy and diseased seed, spraying diseased plants, and spread of 
disease on gathered pods. There are also a more technical description 
and discussion of the fungus, details of experiments, and the bibliog¬ 
raphy of the subject. 

The microscopic characters are briefly given. During the past year 
this disease was very prevalent in the State. Reports received from 
nearly every county in the western portion of the State show its pres¬ 
ence in 62 per cent of them, and the estimated loss to the crop due to 
antliracnose varies from less than 20 to almost 100 per cent. 

Seed was soaked in fungicides, as recommended in the Annual Re¬ 
port of the ISTew Jersey Stations for 1891 (E. S. R., vol. iv, p. 52). Tests 
were made in the greenhouse by soaking the seed in water at 140° E. 
for live minutes, in water at 130° F. for fifteen minutes, in Bordeaux 
mixture for one hour, in aminoniaeal copper carbonate for one hour, 
and in a solution of potassium sulphide for one hour. The disease was 
present in all cases, hut the hot water gave the greatest freedom from 
it. In the field experiments, hot water, copper sulphate, and corrosive 
sublimate solutions were tested. The water was kept at 120° F. for 
fifteen minutes and at 130° for five minutes. Iron and copper sulphate 
(1 ounce to 1 gallon of water) and corrosive sublimate (f ounce to 1 
gallon of water) were also used. The relative results may be expressed 
as follows: 


Besults of treatment for antliracnose of leans. 



Stand 

secured. 

Market¬ 

able 

yield. 

Yield 
of poor 
beans. 

Tft|+, - |r'P>fl.t.p.d _-____ 

100 

100 

100 

Hot water...... ........................................................j 

43 

84 

8S 

Copper sulphate....... 

21 

28 

136 

Iron sulphate.... 

83 

71 

132 

CfWTOfclvtt sublimate _______ 

28 

19 

81 




This table shows that instead of the expected benefit from treating 
the -seed before planting, there was serious injury done. 

Equal quantities of carefully selected seed and ordinary or supposed 
diseased seed were grown, the pods gathered as snap beans, and a rec¬ 
ord kept for the season. The results obtained were as follows, the se¬ 
lected seed being graded as 100 per cent in each case: 



Stand of 
plants. 

i 

Humber 
of pods. 

Weight 
of pods. 

Damage 
to foliage 
bydisease 

Healthy seed........ 

100 

100 

100 

100 

108 

Diseased seed........I 

84 

01 

83 




The difference was more marked early in the season, as the disease 
made a severe attack upon the plants from healthy seed as the season 
advanced. 
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Spraying the plants with. Bordeaux mixture was found to he highly 
advantageous. The formula used was 2 pounds cox>pei* sulphate, Im¬ 
pounds freshly slaked lime, 30 gallons water, and enough soap to make 
a good suds. Ouprie borate and cupric polysulphide were also used, 
but they injured the foliage. 

Blight of beans (pp. 329-331).—This disease seems to be of bacterial 
origin, and in some cases is even more destructive than the anthracnose. 
It attacks every part of the plant, and is followed by numerous sapro¬ 
phytic fungi, which finish the work begun by the bacteria. The ripened 
seeds are discolored by the disease and wrinkled or disfigured with 
rough spots, and should be rejected in planting, as it is probable the 
blight may be communicated to the following crop from diseased seed. 
The disease will be a subject for future investigation and report. 

Blight of Lima beans (p. 331).—This disease is due to bacteria, and 
the germ lias been isolated by means of plate cultures. Inoculations 
produced the characteristic spots, while similar punctures in which no 
virus was placed showed no signs of decay. The germ grew less read¬ 
ily on pods of wax and kidney beans and had but slight effect upon 
seedlings of Phaseolus vulgaris when applied to the unbroken epider¬ 
mis. There is evidence that diseased seed propagate the disease and 
only healthy seed should be planted. 

Bean rust (pp. 331-333).—A description of the disease of the leaves, 
petioles, and stems caused by Uromycesphaseoli. The pods are seldom 
attacked and but little injury is done to them. 

On tlie foliage the bean rust first forms little brown spots nearly circular in out 
line and about as large as pin heads. These break out all over the leaf on either 
surface, and the spores produced in them are soon discharged as a rusty brown 
powder. After an indefinite time these spots change from brown to black and pro¬ 
duce spores of larger size and different shape and texture. 

It frequently happens that one leaflet is sprinkled with brown spots while its 
companion on the same leaf stalk is covered with black spots, or both kinds of spots 
may be found on one leaflet. This is not strange, since the different-colored spots 
represent different stages of the same disease. The fungus grows inside of the leaf 
for some time before the rust spots break out, and the need of treating is not* realized 
until the spots appear. 

No experiments have been tried for controlling this disease. It prob¬ 
ably winters in the leaves. 

Specimens of the fnngus were submitted to Prof. Atkinson, who re¬ 
ported the determination and synonymy. 

Treatment of potato scab, S. A. Beach (New York State Sta. Bui. 
No. 49, n. ser., Jan., 1893, pp. 1-13, figs. 2). —Experiments were con¬ 
ducted during 1S92 with potato scab ( Oospora scabies), described iu 
the Annual lleport of the Connecticut State Station for 1891 (E. S. K., 
vol. ur, p. 772),forthepurpose of investigating the followingquestions: 
“(1) To what extent can potato scab be prevented by treating the seed 
with fungicides? (2) Is spraying the seed and surrounding soil as 
effective iu preventing scab as soaking the seed in the fungicide before 
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planting? (3) What are the comparative merits of different* fungicides 
for the prevention of seal) 1 ” 

The experiments were all performed with scabby seed. One portion 
was planted in infected soil where the cultivation of potatoes had been 
abandoned on account of the scab, and a similar lot in soil supposed 
to be free from infection. In each experiment half of the seed was 
soaked for one and one-half hours in the fungicide and the other half 
was sprayed. The method of spraying was as follows: The freshly 
opened furrow was well sprayed; into this were placed the seed pota¬ 
toes and all again sprayed, and then covered. The usual checks were 
employed in each experiment. The fungicides tested were, (1) copper 
sulphate or blue vitriol; (2) iron sulphate or copperas; (3) zinc sul¬ 
phate or white vitriol; (4) eau celeste; (5) Bordeaux mixture; (6) 
mercuric chloride or corrosive sublimate, and (7) ammoniacal copper 
carbonate. 

The following conclusions were drawn from the experiments: (1) Un¬ 
der certain conditions potato scab can be largely prevented in a practical 
way, but on badly infected ground no treatment was of any practical 
benefit. (2) Spraying the ground and seed gave better results in the 
non-infected soil than soaking the seed in the fungicide. In the in¬ 
fected soil there was practically no difference between the two methods. 
(3) In the test of fungicides used as a spray, all experiments being con¬ 
sidered, the corrosive sublimate gave the best results. If only the non- 
infected soil be considered, then the greatest freedom from scab was 
secured by zinc sulphate, followed by corrosive sublimate and iron sul¬ 
phate in the order named. When the seed was soaked in the fungicides 
for all experiments zinc sulphate gave the best results; for those experi¬ 
ments conducted in non-infected soil iron sulphate gave the best result, 
followed closely by corrosive sublimate, Bordeaux mixture, and zinc 
sulphate in the order named. The other fuugicideshad but little effect in 
decreasing the amount of scab. Copper sulphate decreased the yield 
and eau celeste killed all seed soaked in it. 

The zinc and iron sulphate solutions were made by dissolving 1 ounce 
in 1 gallon of water. The Bordeaux mixture was made by the stand¬ 
ard formula. The corrosive sublimate formula was 2 ouuces to 2 gallons 
of hot water; let stand over night and then dilute to 15 gallons. Each 
of these cost less than 1 cent per gallon. They should all be kept in 
wooden vessels on account of their corrosive power. 

Preventive measures are recommended as follows: (1) Select soil 
free from scab fungus if possible; (2) plant clean, smooth seed; (3) 
scabby potatoes or beets should be thoroughly cooked before being fed 
to stock in order to prevent the fungus from being disseminated with 
manure; (4) treat all seeds either by spraying or soaking in the fungi¬ 
cide; (5) if the presence of scab is suspected, dig the potatoes as soon 
as they mature, for the scabs will deepen as long as the tubers remain 
in the ground. 
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Bordeaux mixture used to prevent potato blight, 0. E. TI pnn 

(New York State Sta. Bid. No. 49, n. xer., Jan., 1893 , pp. 13-16 ).—This is 
a report upon the experiments mentioned in Bulletin Bo. 41 and the 
Annual Beport of the station for 1891 (E. S. B., vol. iv, pp. 55 and 1250). 
Half strength Bordeaux mixture is recommended for the first two 
sprayings and full strength for two subsequent applications. Thin 
treatment cost $6.50 per acre, and the increased yield over non- 
treated potatoes was 40 bushels per acre. If 3 to 5 pounds of hard 
soap he added to the formula, or 5 pounds of molasses, the solution 
will adhere better to the foliage and less frequent sprayings will be 
needed. Adding Paris green or London purple will divide the expense 
of application and destroy the potato beetles. 

Apple scab, W. M. Munson (Maine Sta . Beport for 1891, pp. 110- 
121 , figs. 7 ).—A brief popular account of Fusiclaclhm dendriticum, 
together with notes and tabulated data for spraying experiments. 
Modified eau celeste and ammoniaeal carbonate of copper (ammonia 1 
quart, copper carbonate 3 ounces, water 30 gallons) materially re¬ 
duced the amount of scab. Copper carbonate in suspension was not 
successfully used. Directions for preparing the fungicides and illus¬ 
trated descriptions of spraying apparatus are also given. 

Spraying apple orchards in a wet season, E. G-, Lode^iann 
(New York Cornell Sta. Bui. No. 48, Dec., 1892, pp. 265-274, figs. 4).~— 
An account of spraying for apple scab and apple worm during the past 
season upon trees mostly of the King and Baldwin varieties. The 
season was such as is supposed to favor the growth of both the fungus 
and the worm and make the application of fungicides a difficult matter. 
A meteorological table shows that during June, when the first two 
sprayings were given the trees, there were fifteen rainy days, with an 
excess rainfall for the month of 1.31 inches. 

Bordeaux mixture and Paris green or London purple were used in 
combination, and Paris green was used alone. The formula for the 
Bordeaux mixture was: Sulphate of copper (crystals) 6 pounds, lime 
(unslaked) 4 pounds, water 40 gallons. 

The arsenites were used at the rate of 2| ounces to 40 gallons of 
liquid. The cost of applying 41- gallons (the average amount required) 
of either of the combinations was about 7 cents per tree for each 
spraying. Spraying with Paris green alone cost about half as much. 
Four sprayings were given, and the author thinks this number suffi¬ 
cient for even very wet seasons. 

Trees should be well pruned, so that all parts maybe reached by the 
spray. Well-pruned trees allow free access of light and air, prevent¬ 
ing the fungi from securing as strong a foothold. Pruned trees may 
be sprayed more economically than others. The first application was 
made June 13, about a week after the petals had fallen. 

The author now thinks this application should have been made earlier, 
and that an application before the buds open would be valuable. The 
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other applications were made on June 22 and July 1 and 22, the same 
formula being used in every case. 

The apples were harvested in October and carefully examined for 
scab and worms. Those gathered from two to four trees of each lot 
were counted and graded into four lots, as follows: (1) Free from scab 
and worms ; (2) attacked slightly but marketable as first-class; (3) 
second class or evaporating apples, and (4) cider apples. By combin¬ 
ing the third and fourth grades the following table is given for the dif¬ 
ferent trees: 


Results of spraying experiments on apple trees . 


Variety. 

Treatment. 

Average of 
3d and 4th 
grade. 

Average ; 
gam over 
check. 

Average of 
wormy. 

Average 

gain. 



Per cent. 

Percent. 

Percent 

Per cent. 

£inff... 

Check .... 

89. 7 


25 


2)o.. 



34,7 

1 

24 

Do. 

Bordeaux and London purple .. 

59 

30.7 

3 

22 

Do. 

Paris green. 

72 i 

17.7 

2 

23 

Baldwin.. 

Check.... 

74 


38 


Do. 

Bordeaux and Paris green.. 

52 

22 

9 

27 

Do. 

Bordeaux and London purple .. 

67 

7 

15 

23 

Do. 

Paris green. 

58 

16 

4 

34 


From the foregoing table the author concludes that— 

(1) The injury done by the apple-scab fungus was decidedly reduced where the 
Bordeaux mixture was used. 

(2) When Paris green was added to the Bordeaux mixture the fungicidal action of 
the combination was more marked than when London purple was used instead of 
Paris green. 

(3) Paris green has a certain fungicidal value, but in this is not equal to Bordeaux 
mixture. 

(4) The value of Paris green as an insecticide does not appear to be materially af¬ 
fected whether applied alone or in combination with Bordeaux mixture. 

(5) The insecticidal value of Paris green when used with the Bordeaux mixture 
was greater than London purple when similarly applied. 

(6) More applications are required during a wet season than during a dry one; 
during wet weather they should be repeated every week or ten days, 

(7) The results obtained from the application of a combination of the Bordeaux 
mixture and Paris green or London purple show that the use of such a combination 
is valuable and practicable for the treatment of the apple-scab fungus and tbe apple 
worm, even in a very wet season. 

Prevalence of apple scab, E. G. Lodemann (New York Cornell 
Sta. Bui. No. 48, Bee., 1892, j>p. 275-291). —A circular was sent ont to 
horticulturists with inquiries regarding the prevalence of scab on dif¬ 
ferent varieties of apples. Thirty-sis replies on abont 200 varieties arc 
tabulated, from which the following conclusions are drawn: (1) It 
would appear that no part of the United States is free from scab; (2) 
it is probable that none of our commonly cultivated apples are free 
from scab in all seasons; (3) some varieties are much more subject to 
the disease than others. 
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From the tables given, it would seem that the Fameuse, Early Har¬ 
vest, Red June, and Winesap are very liable to scab, while the 
Baldwin, Seek-Fo-Further, Astrachan, and Ben Davis are usually free 
from scab. 

Root knots on fruit trees and vines, 0. W. Woodworth 
(California Sta. Bui. No. 99, Dee. 16,1892 , pp. 1-3 ).—This disease attacks 
several plants, chiefly the grape and apricot, causing a weakened growth 
and often the death of the plant. The part usually attacked is the 
crown of the root, and for this reason the author proposes the name of 
“crown galls, ?? to distinguish them from nematode and other root galls, 
from all of which they seem sufficiently distinct. 

The crown galls arise generally from one side of the crown as a simple swelling of 
fleshy substance of about the consistency of a potato, or perhaps somewhat harder. 
They soon become irregularly granular over the surface and dark brown in color, 
the outer parts of the granulations into which the surface is divided being the dark¬ 
est. When cut or broken open they are almost white at first, but very soon become 
reddish-brown on exposure to the air. Under the microscope they may be seen to 
be composed of large, thin-walled cells, with now and then the distorted and scat¬ 
tered elements of the fibro-vascular bundles. 

A young gall of this kind contains very much water, and on drying becomes sponge¬ 
like in appearance and is very light and quite hard. Older knots are similar but 
harder, and dry into harder and firmer masses, wdnch do not shrink or become sponge- 
like. * * * 

The presence of a gall at the crown of a plant seems to effect an obstruction to the 
flow of the sap, and in this way a tree or vine becomes weakened and finally dies. 
The gall generally attacks small plants, but not always, and it often takes a number 
of years before the plant is killed. * * * In size the crown gall varies greatly, 

being often as large as one’s fist and sometimes much larger, especially in the apricot. 

Several theories have been advanced as to the cause of the disease, 
but tlie author finds objections to all of them. He finds the root knots 
are not always due to physiological reasons, such as healing of wounds 
or peculiar conditions of weather, nor has he discovered any of the well- 
known fungi present in the galls, or about them. 

He has isolated and secured pure cultures of a species of Micrococcus 
from some of the knots, but it remains to be demonstrated whether this 
is the specific cause of the disease. 

The usual precautions for the selection of nursery stock are urged. 
All infected stock from the nursery should be burned. If the disease 
appears in the orchard, remove and burn the knots as soon as found, and 
treat the wounds antiseptically. For this purpose Bordeaux mixture is 
recommended. All suspected trees or vines should be examined from 
time to time. If any die, remove and bum them, and do not attempt 
to reset for a year or two with any susceptible stock. This disease is 
to be the subject of further study. 

The chemistry of Bordeaux mixtures, E. GL Lodemann [New 
York Cornell Sta . Bui. No. 48, Dee., 1892 , pp. 291-296). —An abstract 
of the results of experiments conducted by Livio Sostegni,* professor 

\Le Stazioni sperimentali agrarie Italian©, August, 1890, 
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of chemistry in. the Eoyal School of Viticulture and Viniculture at 
Avellino, Italy. The summary given in the bulletin is as follows: 

(1) In preparation of Bordeaux mixture, 13.21 parts of slaked lime are equivalent 
to 10 parts of quicklime. 

(2) More copper remains in solution when slaked lime is used tlian when the lime 
is fresh. 

($) The quantity of copper remaining in solution diminishes rapidly as the liquid 
is allowed to stand. 

(4) The action of heat is favorable to the decomposition of copper compounds re¬ 
maining in solution in the Bordeaux mixture. 

(5) The copper is precipitated in the Bordeaux mixture in the form of hydrate, 
basic sulphate, and the double basic sulphate of copper and calcium. 

(6) It is probable that the precipitated copper compounds ate effected by the car¬ 
bonic acid gas of the atmosphere. The solvent action is particularly strong where 
the copper is in the form of basic sulphate. 

Anew nozzle tester, 0. W. Woodworth (California Sta . Bui. 
No. 99 , Dec. 16 , 1S92, p. 4). —This apparatus is designed to test the 
relative merit of the various kinds of nozzles upon the market. 

The most conspicuous part of the new nozzle tester is a large tank intended to 
maintain a constant pressure. From the lower part of this tank a large pipe leads 
to the apparatus, to which, the nozzle is attached. The large diameter of this pipe 
makes the friction of the water ilo wing through it practically nothing. Just before 
the point where the nozzle is attached there is a steam gauge to register the pressure 
and a mercury manometer for determining more accurately the lower pressures. * * * 

The data that will be determined for each nozzle under different pressures are as 
follows: (1) Volume of discharge per second, (2).velocity of stream just in front of 
the nozzle, (3) distance the spray is thrown, (4) angle of dispersion, (5) average fine¬ 
ness of spray, (6; distribution of spray, and (7) uniformity in fineness. 

It is believed that by such a study of new nozzles the following questions may be 
settled: (1) The best type of nozzles for particular purposes, (2) the conditions un¬ 
der which each nozzle gives its best results, and (3) the changes in the construction of 
any nozzle which will make it more available for any particular purpose. 

We also intend to study old nozzles, comparing them, with new ones of the same 
kind, to determine—(1) the cause and amount of deterioration, (2) changes in con¬ 
struction which might overcome these defects. 

The details of the apparatus and results of actual tests of the more 
common nozzles on the market will be given in a subsequent bulletin. 


ENTOMOLOGY. 

Grasshoppers, locusts, and crickets on cranberry bogs, J. B. 

Smith (New Jersey Bias. Bui. No. 90, Bee . 8, 1892, pp. 31, plates 2, 
figs. 18). 

Synopsis .—An account of observations made in view of the claim by many cran¬ 
berry growers that grasshoppers and crickets are injurious to cranberries. The 
structure, food habits, and life history of grasshoppers, katydids, and crickets 
are described in detail, with illustrations. A list of thirty-five species of Orthop- 
tera taken on cranberry bogs iu New Jersey and on Cape- Cod is given. The con¬ 
clusion is reached that katydids, and not grasshoppers or crickets, cause the in¬ 
jury to berries on cranberry bogs. Reference is made to previous reports by the 
author on cranberry insects in Special Bulletin K, and the Annual Report of the 
station for 1891 (33. S. R., vol. u, p. 418 \ xv, p. 57). 
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The season of 1892 was very favorable to the growth of Orthoptera. 
A number of observations in different localities by the author and his 
assistant, B. S. Lull, are reported. The results of the observations at 
Jamesburg, Kew Jersey, are stated as follows: 

The species [found on the hogs August 6] were Melanoplus femnr-rubrum, M, di/- 
ferentialis, Paroxya atlantica, P. recta, Stenobothrus maculipennis, and Acndlum ob - 
scnnm among the Acrididae, and Scudderia furculata, Xiphidium brevipenne, and X. 
fasciatum among the Locustidae. An examination of the crop contents seemed to in¬ 
dicate that one sj>ecimen of Paroxya recta had been feeding on cranberry pulp, not 
seeds. In one specimen of Steriobothrus maculipennis some seed fragments were 
found, which might have been of cranberry, but might equally well have been of 
the grasses that were then producing seed in abundance. In all the other grass- 
hopx>ers 3 grass tissue only was found. The katydid ( Scudderia ) crops were full of 
undoubted cranberry seed fragments, while in the two species of Xiphidium grass tis¬ 
sue only was found. * * * 

[From the species collected at the same place August 29 there were placed in jars] 
specimens of Melanoplus femnr-rubrum, Paroxya recta , P. atlantica, Stenobothrus 
maculipennis, Dissosieira Carolina, Xiphidium fasciatum , X. brevipenne, and immature 
Conocephalus and Gryllus neglectas . The species of Xiphidium and the Conocephahis 
were placed together in one jar; each of the other species had a jar to tliemselves. 
In each jar was placed a handful of cranberries and a few blades of grass, the inten¬ 
tion being to give the insects the best possible opportunity of attacking cranberries. 
No cranberries were attacked so long as an eatable spear of grass remained, and then 
one species only, Paroxya recta, touched the berries. Even here only a little of the 
outside pulp was eaten, and the seed capsule was not reached. The eating was 
utterly unlike that seen on the bogs, where the seeds only are taken and the pulp is 
rejected. More grass was added, and the cranberries were not again touched. In 
the jar containing the Xiphidium and Conocephalus, the consequences were more se¬ 
rious, for here I found the Conocephalus eating the specimens of X. brevipenne, and 
then, rather than touch cranberries, it died of starvation. More grass was added 
and the specimen^ of X. fasciatum survived some time, the last being killed and dis¬ 
sected September 14. The other species gradually died, as no fresh grass was added, 
all of them actually starving rather than to eat cranberries. The cricket ate neither 
grass nor cranberries, and died in a few days; the abnormal surroundings probably 
making it indisposed to feed. Concerning crickets, I know that they will get under 
cranberry crates in the fall and will eat berries; they will also eat into berries on 
the ground, hut I do not believe that they will eat berries still on tho vines. 

My observations and experiments all go to confirm my previous statements. The 
Acrididse or short-horned grasshoppers do very little if any of the injury to berries 
on the cranberry bogs, while of the Locustid® or long-horned grasshoppers the katy¬ 
dids are the main culprits, aided occasionally by a species of Orchelimm . * * * 

The injury on cranberry bogs attributed to grasshoppers is always the same. The 
berry is eaten into from one side, the pulp is rejected, and only the seeds are taken. 
The berry soon dries and shrivels up. The very fact that there is no variation in 
the injury points to the conclusion that only one or a few very closely allied species 
can be responsible for it, because it would be a decidedly unusual thing for insects 
of different families, differing also anatomically, to have so exactly the same food 
habits. 

Much more common on the bogs and on low bushes and*ehrubs are the species of 
Scudderia or narrow-winged katydids. • There are three species found in our State, 
the more common forms being N. curvicauda and S. furculata t and these are the species 
that injure the cranberries. 

[The reasons why katydids rather than grasshoppers are injurious are summarized 
as follows;] 

(1) Difference in the shape of tho head. That of the katydid is especially well 
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adapted for digging into fruit mill tlie least expenditure of time and energy, while 
the blunt head of the grasshopper, closely oppressed to the pro thorax, can not gain 
the same end without considerably more labor. The difference in the form of the 
mandibles again indicates the possibility of a kind of clean-cut work by the katy¬ 
did, quite beyond the ability of the scoop-shaped structure in the grasshoppers. 

(2) The differences in the digestive systems, indicating how much better adapted 
is that of the katydids for the reduction of a hard food, like seeds, while the grass¬ 
hoppers from their structure would be more likely to choose a substance needing a 
less complicated grinding apparatus, * The feeding and digestive abilities of the 
katydids are at least three times those of the largest grasshopper found on the bogs, 
while it would be at least tenfold that of the common red-legged grasshopper, which 
is the most abundant form there. * * * The habit of eating seeds only gives 

the katydid a power to cause injury vastly greater than if the entire fruit was eaten. 
The seeds of three or four berries at a meal is easily within the capacity of a single 
specimen. At even one meal a day for three weeks a single insect would destroy 
eighty berries at least, and I believe that their powers are much greater because in 
many cases only apart of the seeds are eaten, and the number of berries attacked is 
thereby much increased. 

[The following treatment of cranberry bogs is advised:] 

(1) A clean bog. This will not offer attractions to insects that might afterwards 
develop a fancy for berries. Absence of grasses and rushes will also make it impos¬ 
sible for the smaller locusts to find places for their eggs. Absence of shrubs will 
make it impossible for the katydids to oviposit on tjie bogs; for I do not think that 
they would lay their eggs in the small cranberry leaves. If they really did so I 
doubt whether many of them would survive winter flowing. 

(2) Keep the bogs as wet as is consistent with good culture, and after picking bring 
the water well np to the top of the ditches and keep it so until the time for winter 
flowing. This will prevent egg-laying by grasshoppers and crickets, and will drive 
out the* latter. Keeping the bogs quite wet in spring, until the soil is thoroughly 
warmed through, will destroy any eggs that may have been deposited in it. Grass¬ 
hoppers will lay their eggs preferably in hard, sandy knolls or in decaying stumps; 
crickets, iu loose, dry, sandy spots. Have none such on the bogs.. 

(3) Have the marginal ditch 6 feet wide at least on all sides of the bog, and keep 
it clean and at least partly filled with water. This will prevent the immature forms 
from coming on from the edges. No immature grasshopper or katydid will volun¬ 
tarily try a jump across a sheet of water so wide. The insects are poor swimmers, 
but generally manage to make land when they accidentally get into a stream. 1 do 
not believe that they ever voluntarily attempt to swim from one point to another. 

(4) Keep the dams as clear of vegetation as possible, and particularly keep all 
shrubbery from them. Early in spring they should be burnt over, so as to destroy 
all dead leaves, etc., that may have blown or drifted upon them. Where it is possi¬ 
ble to do so, the brush around the bogs should be destroyed, and a fairly wide mar¬ 
gin, to be burnt over every spring, should be kept free. This burning over would 
destroy the leaves containing katydid eggs, and lessen the nnmber of insects. 

By these means most of the Orthoptera except perhaps crickets, could be kept off 
the bogs until they are winged, and then I would recommend, when injury is no¬ 
ticed, a boy or man with a hand net to capture katydids. They are not very active, 
and, when started up, fly only a short distance. When located they can be readily 
captured, even without a net. * * * Twice a week would be often enough, if 
the collecting is carefully done. When fresh injury is noted special search for the 
culprits should be made in all cases. 

Spraying experiments for the codling moth, 1891, W. M. Mun¬ 
son (Maine Sta. Report for 1891, pp. 99-109 ).—Motes and tabulated data 
are given for experiments in several localities of Maine in spraying 
apple trees with Paris green (1 pound to 250 or 300 gallons of water). 
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Spraying materially reduced the amount of wormy fruit. The 
stronger solution gave the best results, but even a single spraying 
with the weaker solution saved a large percentage of the fruit. 

Point of attach .—The objection has been raised by some of our fruit-growers that 
a large proportion of the affected fruit is entered from side or base, and conse¬ 
quently that spraying before the fruit turns down has no special merit. Special at¬ 
tention was accordingly directed to this point. The variety under consideration 
was Rhode Island Greening. 


Observations with reference to entrance of codling moth into apples. 


No. of tree. 

Whole 
number of 
wormy 
fruits. 

Entrance 
at calyx. 

Entrance 
at side or 
base. 

Remarks. 

1 . 

57 

24 

33 

Sprayed twice—1 pound to 250 gallons. 

Sprayed twice—1 pound to 300 gallons. 
j)o. 


39 

14 

25 

3 . 

96 

32 

64 

4. 

! 254 

63 

91 

5. 

238 

341 

97 

Not sprayed. 

Do. 

6. 

211 

111 

100 



It will be observed that while the absolute number of wormy fruits is greatly in 
excess in case of the unsprayed trees, the relative number of entrances at the calyx 
is more than doubled. The most plausible explanation for this condition would 
seem to be that the poison lodging in the calyx had destroyed the larvae attempting 
to enter that end, while those entering the side or base escaped. The larvae of the 
second brood were also exempt. 

It was observed that a large proportion of the fruits infested had been attached 
by the second brood and the larvae were still present. To spray for this later brood 
is hardly practicable, but if the earlier brood is held in check there will be less 
trouble from the later. 

In many cases the casual observer would attribute injury to the codling moth 
when in reality it is due to another insect—a species of Crambus. The larva of this 
moth is smaller than that of the codling moth and works only in the calyx. This 
insect was quite abundant the past season and rendered the work of examination 
for the codling larvae more difficult. 


FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor . 

Analyses of cattle foods (Maine Sta. Report for 1892 , pp. 26 , 
27 ),—Analyses of linseed meal, feed flour, flour sweepings, and Pratt’s 
Pood are given as follows: 


Analyses of cattle foods. 



Air-dry. 

Water-free. 

Mois¬ 

ture. 

Ash. 

Protein 

Nx6.25. 

Tiber. 

Nitro¬ 

gen- 

free 

extract. 

Pats. 

Ash. 

Protein 

Nx6.25. 

Pi 

Nitro- 

gen- 

ixee 

extract. 

Fats, 


Peret. 

Per et. 

Peret. 

Peret 

Per ct. 

Per ct. 

Per ct. 

Per ct 

Per ct. 

Peret. 

Peret. 

Linseed meal... 

9.03 1 

5.60 

39.94 

7.28 

35.27 

2.88 

6.15 

43.94 


38.77 

3.15 

Eeedflour. 

7.32 

2.82 

20.81 

1.93 

62.44 

4.68 

mmm 

22.44 


67.38 

5.05 

Plour sweepings 

11.33 

2.50 

10.62 

1.89 

■rfrJUy 

1,63 ! 

2.82 

11.98, 

t 2.13 

81.23 

1.84 

Do. 

8.80 

15.95 

9.19 

1.50 

59. 35 i 

5.21 

17.49 

MEMM 

1,64 

65.09 

5.71 

Pratt’s Food.... 

12.36 

5.79 

13.75 

5.94 


5. 36 

6.60 

| 15.09 

6.77 

64.83 

6.11 
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Pratt’s Food was sold at #120 per ton, it being claimed that it pos¬ 
sesses uimsualmedicinal and nutritive value. Examination showed itto 
be essentially ground bran or shorts with a small amount of fenugreek 
and about 3 per cent of salt. In the opinion of the author “ its pur¬ 
chase at a price exceeding the ordinary cost of commercial cattle foods 
is a waste of money.” 

Production of food material by various fodder and root crops 

{Maine Sta. Report for 1891, pp. 41-46 ).—With a view to determining 
the amount of food material which might be produced per acre in 
Maine, Southern corn, flint corn, sweet corn, sugar beets, mangel- 
wurzels, ruta-bagas, English flat turnips, black-eyed marrowfat peas, 
and Hungarian grass were grown on similar areas of land, all manured 
in the same manner. The yields of these different crops, together with 
the calculated yield of digestible matter per acre, are tabulated. A 
summary of the average results for 1890 and 1891 follows : 


Summary of average yields of fodder and root crop for 1S90 avid 1801 . 


Southern corn. 

Iluta-bnt>as. 

Hungaiian grass. 

Sugar beets. 

English tlat turnips. 

Field corn (dint). 

Sweet corn. 

>tir‘"-‘l*wnrzels. 

Pe.ih oeed). 

Timothy hay (assumed crop) 


Yield per 
acre of 
crop as har¬ 
vested. 

Yield per 
acre of 
dry matter. 

Yield per 
acre of 
digestible 
dry matter. 

Pounds. 

Pounds. 

Powids. 

' 39,6(5 

5, 580 

3,850 

31,695 

3,415 

2,978 

18,910 

4, 680 

2,967 

17,645 

2, 590 

2,447 

28,500 

2, 559 

2,375 

21, 090 

3,110 

2,208 

18,260 

. 2,671 

1, 870 

15 375 

1, 613 

1,266 

1,665 i 

3,415 

1,231 

4,000 

3,5£0 

2,065 


No attempt wa... made to produce tlie maximum crop $ the object was 
merely to test the relative growth of these crops under conditions as 
nearly similar as it is possible to make them. The results are given as 
a report of progress in an investigation to be continued. The question 
of cost was left out of account. 

(1) Tli© large variety of fodder corn, namely, tlie Southern White Horse Tooth, 
under the conditions in which the crops were grown, greatly excelled the other 
varieties of corn and the roots in the production of total and of digestible dry 
matter. 

(2) The crops which rank next in the production of digestible dry matter are 
Hungarian grass and ruta-bagas. 

Special attention is called to the very favorable comparative showing of Hun¬ 
garian grass as a fodder-producing c^op. 

(3) The common impression seems to he that our varieties of field corn and sweet 
corn which mature in this latitude and which are harvested for the silo after the 
plants have reached un.cnrity or nearly so, contain much less water and more dry 
matter than the larger varieties of Southern corn. While these experiments show a 
difference in the percentage of dry matter in favor of the field corn and sweet corn, 
the difference has not proved to he as great as many would expect. The average 
results for three years show that the Northern field corn contained only 2 pounds of 
dry matter per hundred more than the Southern corn at the time the crops were 
harvested. 
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(4) These experiments illustrate very fully the already familiar fact that the 
■weight of a green fodder crop is not a correct standard for judging its value. For 
instance, 18,940 pounds of Hungarian grass contained more than a third more dry 
matter than 31,695 pounds of ruta-baga turnips, and practically as much dry matter 
as 32,000 pounds of Southern corn. 

Influence of food upon the quality of butter (Maine Sta. Report for 

1891, pp. 62-69). 

Synopsis .—Five cows were fed in three different periods rations composed of barley 
and peas or corn meal and wheat bran, with cotton-seed meal or linseed meal. 
The melting point of the butter was lower in the case of four cows and the 
percentage of olein less in the case of all of the cows on barley and peas than on 
cotton-seed meal, corn meal, and wheat bran. The volatile acids were appar¬ 
ently not affected by the food. 

In the study of this question five cows of the station herd, including 
one Holstein, two Ayrshires, and two Jerseys, ^ere fed during three 
periods, receiving cotton-seed meal, corn meal, and wheat bran during 
the first period; pea meal and barley meal during the second period; 
and linseed meal, corn meal, and wheat bran during the third period. 
The amounts of com meal and wheat bran fed in the first and third 
periods were the same and the amounts of cotton-seed meal and linseed 
meal were also the same. From 3 to 4 pounds each of peas and barley 
were fed per head. On five days in each period the milk was analyzed,* 
the cream raised in cold deep setting, and churned. The butter was 
tested for melting point, volatile fatty acids, and iodine equivalent, and 
the results of these tests, together with the yield and composition of 
the milk, are tabulated for each cow. The composition of the feeding 
stuffs is also given. These data show that the milk yield diminished 
somewhat in passing from the first to the second period, and increased 
slowly in the third period, but that in composition it varied but little. 

With four of the cows the melting point of the butter was considerably lower 
during th e second period than during the first. The relative amount of volatile acids 
varied only within quite narrow limits and apparently was not affected by the food. 
With all the cows the percentage of olein (liquid fat) was apparently considerably 
less during the second period, when the peas and barley were fed, than during the 
first and third periods. 

Even though it is possible to draw only limited conclusions from this experiment, 
some practical suggestions appear: 

(1) Quite radical changes may be made in the kind of grain ration fed without 
affecting the quality of the milk. 

(2) The tendency of butter to melt during hot weather may be influenced by the 
kind of food, and also the degree of hardness may be affected. 

(3) A mixture of cotton-seed meal or linseed meal with corn meal and wheat bran, 
especially the cotton-seed meal mixture, produced butter less easily melted and of a 
more solid appearance than did the peas and barley. 

The author reviews similar investigations elsewhere. 

Digestion experiments (Maine Sta. Report for 1891,pp. 29-10 ).—The 
results are reported of experiments with sheep on the digestibility of 
Hungarian grass, Hungarian hay, corn fodder from Southern com, 
com fodder from ordinary field corn, corn fodder from sweet corn, tim- 
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ofcliy hay, sugar beets, mangel-wurzels, ruta-bagas, English flat turnips, 
gluten meal, and wheat bran. All these materials, except the gluten 
meal and wheat bran, were grown on the station farm in the summer of 
1890. 

Each trial was with two or four sheep and lasted twelve days, the feces 
being collected the last five days. The data given include the compo¬ 
sition of the various materials and the calculated coefficients of digest¬ 
ibility, The average coefficients found are as follows: 

Summary of digestion coefficients. 



Dry 

sub¬ 

stance. 

Organic 

matter. 

Ash. 

j 

Crude 
protein, i 

Crude 

fat. 

Crude 

fiber. 

Hitro- 

gen-free 

extract. 

m 

Per et. 

Per ct. 

Per ct 

Per ct. 

Per ct. 

Per ct. 

Per ct 

Hungarian grass. 

63.4 

Go. 6 

35.5 

02.4 

52.3 

67.8 

65.8 

Hungarian hay. 

65.0 

66.3 

47.4 

60 0 

03. S 

67.6 

67.1 

Southern corn fodder. 

60.4 

70.6 

57.4 

65.4 

70.9 

74.2 

69.5 

frigid p.fvpn fodder-- -______ 

70.6 

72. 4 

52.9 

61.8 

70.2 

75.6 

72.6 

Sweet corn fodder. 

69.7 

73.5 

39.4 

61.8 

76.4 

76.7 

72! 1 

Timothy hay. 

58.5 

60.1 

29.6 

44.1 

74.3 

56.4 

63.6 

Timothy hay. 

59.1 

60.2 

39.7 

47.5 

69.8 

54.8 

64.7 

Sugar beets. 

94.5 

98.7 

31.9 

91.3 

49.9 

100.7 

99.9 

Manvel-wurzels.... 

78. 5 

84. 8 

16.4 

74.7 


42 8 

91.3 

Rutabagas. 

87.2 

91.1 

31.2 

89.3 

84.2 

74! 2 

917 

English tiat turnips... 

92.8 

96.1 

58.6 

89.7 

97.5 

103.0 

96.5 

Gluten meal_...._.............. 

87.4 

89.1 


86.6 

87 8 


90 8 

Wheat, hrn n___ 

59.8 

64.0 


82.1 

64! 0 

36.2 

64.1 




(1) The Hungarian grass, both when fed green and after drying, proved to be 
more digestible than the average of other grasses, notably more so than timothy. 

(2) The drying of the Hungarian grass into hay did not diminish its digestibility. 
This is in accordance with all former experience. 

(3) The corn plant as cut for the silo is one of the most digestible of fodfler plants, 
rating in these experiments as compared with timothy as 120:100. Sixty per cent of 
the dry organic matter yf timothy was digested, while with the various corn fodders 
the average was 72 per cent. The experiments of this year disclose no special differ¬ 
ences in the digestibility of the Southern, held, and sweet corn fodders. 

(4) The digestion trials with roots show them to be the most digestible of any of 
the foods tested, the amount of waste material being very small, averaging not over 
8 per cent of the whole. 

(5) The gluten meal, which is a waste product in the manufacture of glucose 
from com, was digested to the extent of 89 per cent of its dry organic matter, 
which does not differ at all from the figures given in the German tables for the en¬ 
tire grain. The treatment which the grain receives in converting the starch into 
ghicose does not seem to affect the digestibility of the refuse., 

($>) The second trial of the digestibility of American wheat bran gives average 
figures almost similar to those obtained in the first trial, and shows this cattle food 
to ’ne but slightly if any more digestible than good hay. and much inferior in this 
respect to grains, such as maize, oats, barley, etc. 

Turnips as food for sheep (Maine fita. Report for 1891, pp, 47-52). 

Synopsis *—A comparison on two lots of twelve sheep each of turnips and a quantity 
of grain furnishing a like amount of dry digestible matter, resulted favorably 
to the grain. 

To test the feeding valae of turnips for sheep, two lots of twelve sheep 
each were fed during two periods, the first lasting from December 23 
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to January 30, and the second from January 30 to Mareli 3. Thirty 
pounds of rutabagas were compared in the first period with 5^ pounds 
and in the second period with 4 pounds of a grain mixture composed 
of three parts of gluten meal, two parts of com meal, and one part of 
wheat bran, by weight. The grain ration fed in the first period con¬ 
tained about 0.4 of a pound more digestible matter, and both grain ra ¬ 
tions contained considerably more digestible protein than the turnip 
ration. In both periods, liay, grain, and futa-bagas were fed to each 
lot. In the second period the lots were reversed, the lot on ruta-bagas 
being changed to the grain ration and vice versa. In the first period 
the lot on the grain ration gained 97 pounds and the lot on ruta-bagas 
72 pounds in weight. In the second period, when 30 pounds of ruta¬ 
bagas were compared with 4 pounds of grain, the lot on"grain gained 138 
pounds and the lot on ruta-bagas 124 pounds, still showing an ad¬ 
vantage for the grain as compared with the roots, although the latter 
contained rather more digestible material. 

During the 63 days covered by the experiment one half of the sheep 
ate 1,340 pounds of digestible material and the other half 1,338 pounds. 
The total gain in weight on roots was 196 pounds and on grain 235 
pounds, a difference of 39 pounds in favor of the grain. 

“This test furnishes a weighty bit of evidence against the somewhat 
common opinion that the dry matter of roots has an especial and pecu¬ 
liar value beyond the small quantity which it may be wise to feed for 
the purpose of giving variety to the ration.” The advantage of the 
grain is attributed to the excess of protein. 

An experiment in producing growth in lambs (Maine 8ta. Report 
for 1891, pp. 53-57). 

Synopsis .'—In a comparison of grain vs. no grain for young iambs, tbe lot on grain 
gained in three months 453 pounds, while the lot oil no grain gained 238 pounds 
in weight. The lot fed grain was valued at $32.66 more than the lot fed no 
grain, and the cost of the grain eaten by this lot was $*12.79. 

To compare the economy of feeding lambs full and scanty rations, 
two lots of 10 ewes and 12 lambs each were fed for three months as fol¬ 
lows: The sheep of lot 1 received 1 pound of grain each per day, with 
hay ad libitum , and the lambs had access at all times to a supply of 
mixed grain; the sheep of lot 2 received £ pound of grain per head, 
daily, and the lambs received no grain except what they ate from the 
mothers’ ration. The grain mixture consisted for a part of the time of 
three parts of gluten meal, two parts of corn meal, and one part of 
wheat bran, and for the remainder of the time of equal parts, by weight, 
of linseed meal, corn meal, and wheat bran. 

The tabulated results show that the lambs in lot 1 on the liberal ration 
gained 423 pounds, and those in lot 2 on the moderate ration 238 pounds 
in weight. The ewes in each lot lost between 100 and 200 pounds in 
weight during the time the lambs were with them, after deducting the 
weight of the fleeces, those in lot 2 losing 52 pounds more than lot 1. 
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The extra amount of grain eaten by lot 1 amounted to 984 pounds, 
which, at $26 a ton, cost $12.79. The lambs in lot 1 were considered 
worth more than those in lot 2, for they were ready for the market, 
while the others were not. They were therefore valued at 10 cents, and 
those in lot 2 at 6 cents per pound live weight. The calculation on 
this basis shows the lambs in lot 1 to be worth $25.36 more than those 
in lot 2, which, after deducting the cost of the extra grain, leaves a net 
gain of $22.47 from the liberal feeding. 

Feeding silage to lambs, I. P. Roberts and G. 0. Watson (New 
York Cornell Sta . Bui. JVo. 47, Dec., 1892, pp, 247-249), 

Synopsis .—In a comparison of silage with mixed hay for lambs 4 pounds of silage 

took the place of about 1 pound of hay and proved cheaper at current prices 

than hay. 

Two lots of five grade Shropshire lambs about eight months old 
were fed from December 8 to April 27 to compare silage with mixed 
hay, mostly clover. Lot 1 was given silage, hay, and a grain ration 
composed of one part of linseed meal, two parts of cotton-seed meal, 
and four parts of wheat bran, by weight; and lot 2 was given hay with 
the same grain ration as lot 1. The five lambs on silage made a total 
gain of 135J pounds and those on dry food 124 pounds. The total 
amount of dry matter consumed in the food by the two lots was prac¬ 
tically the same. The lot on dry food drank 555 pounds more water 
than the one on silage, but considering the water in the food the silage 
lot consumed 324 pounds more water than the lot fed wholly on dry 
food. The 1,166 pounds of silage eaten took the place of 300 pounds 
of hay and proved the cheaper food in this experiment. 

To carry the comparison stiU further, assuming as a basis a yield of 2 tons of hay 
per acre, would require # as an equivalent a yield of less than 8 tons of silage per 
acre. As a matter of fact our land that produces 2 tons of hay yields from 12 to 
16 tons of silage per acre. Or the comparison may he made in still another way: 
If hay costs $10 per ton the silage in this experiment had a feeding value of more 
than $2.50 per ton. 

Nitrogenous and carbonaceous rations for lambs, I. P. Egberts 
and G-. C. Watson {New Torlc Cornell Sta. Bui. No. 47, Dec., 1892, j op. 
250-253). 

Synopsis .—A comparison of a nitrogenous ration with a carbonaceous ration for 
lambs resulted as follows: The lot on the nitrogenous ration (1: 3.5) consumed 
about 27 per cent more dry matter, drank about twice as much water, and 
gained about 21 per cent more in weight than the lot on the carbonaceous ration 
(1:8.4). 

Prom November 15 to February 26 two lots of nine grade Shrop¬ 
shire lambs about eight months old were fed, one on a carbonaceous 
ration having a nutritive ratio of 1: 8.4 and the other on a nitrogenous 
ration having a nutritive ratio of 1: 3.5. Roth lots received hay and 
turnips for coarse food and lot 1 (carbonaceous) received a grain ration 
of seven parts of corn and one part of oats, while lot 2 (nitrogenous) re¬ 
ceived a mixture of three parts linseed meal and two parts of wheat 
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bran, and a mixture of three parts cotton-seed meal and two parts 
wheat bran in the evening. The amount of grain led was regulated 
by the appetite of the animal. The tabulated results show that lot 
1 on the carbonaceous ration gained 202 pounds, and lot 2 on the 
nitrogenous ration gained 245J pounds during the trial; and that lot 2 
consumed about 35 per cent more hay and about 17 per cent more 
grain and drank more than twice as much water as lot 1. The lot on 
the nitrogenous ration consumed about 27 per cent more dry matter 
and gained about 21 per cent more in weight, and the gain was much 
more uniform than in the case of lot 1. It is a matter of experience at 
the station that in comparisons of nitrogenous and carbonaceous rations 
the gain of the individuals on the nitrogenous ration is more uniform 
than on the carbonaceous ration. 

Nitrogenous and. carbonaceous rations for pigs, I. P. Eoberts 
and GL 0. Watson (Feio York Cornell St a. Bui Fo. 17, Bee., 1892 , pp. 
253-261, figs. 3). 

Synopsis .—In two comparisons of nitrogenous and carbonaceous rations for pigs the 
results were nofc uniform. In the first experiment there was no marked differ¬ 
ence between the gain in live weight and the chemical composition of the meat 
in the case of the two lots. In the second experiment the gain in live weight 
was larger and the proportion of lean meat was greater in the case of the lot 
fed the nitrogenous ration. 

In the first experiment four Poland-China pigs, weighing about 120 
pounds each, were divided into two lots and fed from December 23 to 
April 27, one hundred and twenty-five days. Lot 1 received corn meal 
and skim milk, furnishing a nutritive ratio of 1 :S.9 (carbonaceous), and 
lot 2 received com meal, skim milk, and meat scrap, furnishing a nutri¬ 
tive ratio of 1:2.8 (nitrogenous). Both lots made a rapid and uniform 
gain in live weight, averaging 1.22 pounds per head daily for lot 1 and 
1.27 pounds for lot 2, and were nearly alike in total weight and general 
appearance. Reproductions from photographs of cross sections be¬ 
tween the eleventh and twelfth ribs show no marked difference in the 
amount and distribution of lean and fat meat in the case of the two 
lots, and analyses which are tabulated of a section taken from the car¬ 
cass of each hog between the eleventh and thirteenth ribs failed to 
show wider differences in protein between tlie two lots than between 
individuals of the same lot. In this experiment therefore the wide 
difference in the nature of the food did not materially affect the gain 
in live weight nor the proportion of fat and lean meat. The only 
marked difference in the internal organs was that the livers of the 
nitrogeneous lot were nearly twice as heavy as those of the carbonace¬ 
ous lot. 

In the second trial four Poland-China pigs about three months old 
were divided into two lots and fed from November 2 to April 12 car¬ 
bonaceous and nitrogenous rations respectively. The pigs were off¬ 
spring of the pigs fed in the previous trial, those in lot 1 (carbonace¬ 
ous) being from a pig which was fed on the carbonaceous ration, and 
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those ill lot 2 (nitrogenous), from one fed the nitrogenous rations as de¬ 
scribed above. In this experiment the carbonaceous ration consisted 
of twenty-seven parts of corn meal, two parts of beef tallow, and one 
part of meat scrap, the meat scrap being added to make the ration 
more palatable and the beef tallow to offset the meat scrap $ and the 
nitrogenous ration, of two parts of corn meal and one part of meat 
scrap and skim milk. The nutritive ratios were 1:9 and 1:2.2, respec¬ 
tively. The average daily gain per pig was 1.1 pounds for the carbon¬ 
aceous lot and 1.4 pounds for the nitrogenous lot. The pigs on the 
nitrogenous food were larger and longer, and showed less tendency to 
lay on fat. The proportion of lean meat was considerably larger in the 
case of this lot. The amount of fat meat was larger in the lot fed the 
carbonaceous rations and tbe amount of lean meat much less than in 
the pigs fed on the nitrogenous ration. 

In this experiment the addition of the small amount of meat scrap and scrap tal¬ 
low to the ration of lot 1 seemed to have the desired effect of increasing the con¬ 
sumption of grain of that lot, for on one or two occasions when the animals of this 
lot were fed their usual amount of corn meal without the meat scrap and scrap 
tallow the meal was not all consumed, but when the same quantity of corn meal 
was fed with the meat scrap and scrap tallow the food was greedily consumed. 

Conformation of horse, governing selection, E. A. A. Grange 
{Michigan Sta. Bui. Ho. 89 , Dec1892 , pjp. 9 ).—This article contains 
tentative scales of points with reference to conformation, education, 
health, and history of the horse. Separate conformation scales are 
given for the coach stallion and mare, draft stallion and mare, thorough¬ 
bred stallion and mare, and the trotting bred stallion. The bulletin 
is so arranged that readers interested in this subject may note their 
views regarding the proposed scales and return the marked copies to 
the author, who hopes thus to be able to formulate a scale of points 
which will be of value in judging of the merits of different classes of 
horses. 

Feeding experiments with colts {Maine Sta . Report for 1891 , jpjp. 58-61J. 
Synopsis.—In a comparison on two grade Percheron colts eleven months old, of oats, 
with a grain mixture of middlings, gluten meal, and linseed meal, considerably 
larger gains were made on the grain mixture, which was the more nitrogenous 
ration. 

A comparison recorded in the Annual Eeport of the station for 1890 
(E. S. R., vol. in, p. 391) of oats with a mixture of peas and middlings, 
resulted very favorably to the latter grain, and the present experiment 
was made to compare oats with other common commercial feeding 
stuffs of a nitrogenous character. 

Two grade Percheron colts eleven months old, a filly and a gelding, 
were fed in two periods of forty-three and forty-one days each. In the 
first period 10 pounds of hay and 516 pounds of grain mixture composed 
of middlings, gluten meal, and linseed meal, and in the second period 
10 pounds of hay and 617 pounds of oats were fed per head. The average 
cost of the daily ration in the first period was 12 cents and in the second 
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period 14 cents. The average daily gain in weight during the first period 
(grain mixture) was 1.51 and 1.16 pounds respectively, and in the second 
period (oats), 0.43 and 0.93 pound. 

“In two tests of the relative growth produced in colts by mixed grain 
and by oats, the greater growth was obtained in both instances from 
the mixed grain. [The conclusion is that] oats are a comparatively 
costly feeding stuff, and if they are not essential to the horse ration 
there would be a financial advantage in discarding their use, so long as 
present prices hold.” 


DAIRYING. 

' E. W. Allen, Editor . 

The Babcock milk test adapted to testing cream, J. M. Bart¬ 
lett ( Maine Sta. Report for 1891 , pp. 71-80, fig . 1 ).— A reprint of Bulle¬ 
tin No. 3 (second series) of the station (E. S. B., vol. nr, p. 397) with a 
few further remarks in explanation of the method of applying the test 
at creameries. 

Experiments in the manufacture of cheese, July-October, 1892, 

L. L. Yan Slyke (Yew York State Sta . Buis. Yos. 46 and 47 , n. ser ., 
Sept and YovflS92, pp. 185-242 , 243-306 ).—Accounts of experiments 
in cheese-making in May and June have been reported in Bulletins Nos. 
43 and 45 of the station (E. S. B., vol. it, pp. 365, 426). The experi¬ 
ments in July, August, September, and October, described in the pres¬ 
ent bulletins, form a part of the same series of investigations which is 
being carried on at the station and at cheese factories in the State. The 
experiments of each month are published separately, with a summary of 
the results. These accounts present full tabulated data for the experi¬ 
ments, including analyses of the milk, whey, and cheese; the loss of 
milk constituents, etc. The principal results for the four months are 
here summarized. 

Loss of milk constituents in cheese-making. —The actual amount of fat 
lost in the whey per 100 pounds of milk was fairly uniform under the 
same conditions of manufacture and was practically independent of 
the amount of fat in the milk. The average amount of fat lost in the 
whey in the different months ranged from about 4 J to a little over 5 
ounces for 100 pounds of milk, which was from 7.5 to 9.4 per cent of the 
fat in the milk. As a rule the loss was slightly less in the station ex¬ 
periments than in the factory experiments. The amount of casein and 
albumen lost in the whey was quite uniform under all the conditions 
tried. The average amount of casein and albumen lost in the whey 
was about 12 ounces for 100 pounds of milk, equivalent to from 22J to 
24 per cent of the casein and albumen in the milk. 

Influence of composition of milk on composition of cheese. —In thecheese 
made from normal milk, the amount of fat in 100 pounds of green cheese 
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varied from about 32 to 37J i>oiinds. In the cheese made from milk 
one fourth skimmed, the fat was diminished to from 28.75 to 81.68 
pounds. Skimming a little less than one-half reduced the fat to 23.13 
pounds, and skimining one-tenth, to 31.5 pounds. The addition of 
cream to milk increased the fat in the cheese to 38.13 pounds. In 
general, the fat exercised a greater influence upon the composition of 
the cheese than did any other constituent of the milk. In the cheese 
made from the normal milk the amount of casein and albumen in 100 
pounds of cheese was a fairly uniform quantity, varying in the green 
cheese from 22.3 to 25.5 pounds. Skimming the milk increased and 
adding cream diminished the per cent of casein and albumen in the 
cheese. 

The results appear to indicate that in cheese made from normal milk 
containing from 3.5 to 4.4 per cent of fat there should be from 1.3 to 
1.5 pounds of fat for 1 pound of casein and albumen in the water-free 
cheese. Partial skimming reduced this ratio considerably. 

Influence of composition of milJv on yield of clieese. — Of the increased 
yield of cheese obtained in the various experiments, from 40 to 93 per 
cent was due to an increase of fat in the milk from which the cheese 
w r as made. The amount of fat retained in the cheese made from 100 
pounds of milk increased when the amount of fat in the milk increased, 
but not with exact uniformity. The amount of casein and albumen 
retained in the cheese made from 100 pounds of milk increased quite 
uniformly when the amount of casein and albumen in themilk increased. 
The amount of water retained in the cheese made from 100 pounds of 
milk was quite variable and appeared to be dependent upon conditions 
of manufacture more than upon the composition of the milk. The 
proportion of the increased yield due to increased amount of water 
retained in the cheese ranged from 5 to 50 per cent in various experi¬ 
ments. The amount of milk required to make 1 pound of cheese varied 
between 8.45 and 10.04 pounds. 

Influence of variation of conditions of manufacture .—The u*se of a 
large amount of rennet was accompanied by a little larger loss of fat 
in some cases and a smaller loss in other cases. The yield was slightly 
greater with the larger amount of rennet, owing to retention of water. 

As between the losses of fat in cutting the curd in hard and soft 
condition, the results were conflicting. Hard cutting usually gave a 
larger yield, owing largely to retention of more moisture. 

As between the stirred-curd and the Cheddar processes, the results 
were not uniform. 

When the curd was cut coarse there was a smaller loss of milk con¬ 
stituents and a decidedly larger yield of cheese, but the cheese was 
very salvy owing to the excess of water retained. When tainted milk 
was used the loss of fat was increased from 0,3 to 0.5 pound for XOO 
pounds of milk, the yield of cheese was diminished, and the flavor and 
texture were unfavorably affected. 

Milk was aerated by passing it through a Baby separator and then 
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mixing the cream aiul shim milk. The loss of fat in manufacture was 
a little greater with such milk than with the unseparated milk, while 
there was in addition considerable loss from inability to mix fat com¬ 
pletely with the skim milk. The yield was somewhat less from the 
separated milk. Under the conditions employed, the losses were not 
increased by exposing milk to foul odors, but the experiments are re¬ 
garded as preliminary and not conclusive for general conditions. The 
yield was not affected. When milk was diluted with water the loss 
was slightly above the average, but the yield of cheese was not appar¬ 
ently diminished. 

Loss of cheese in weight —The loss in weight the first month after 
manufacture varied from 4.0 to 9.34 pounds for each 100 pounds of 
green-cheese, excepting the cheese made from partially soured milk, 
which lost 15.7 pounds. 

Cheese and its manufacture, FT. E. Wilson [Nevada Sta. Bui. No. 
18 , Nov., 1892, pp. 27, figs. 17 ).—This bulletin, as its subject indicates, 
is devoted to a popular discussion of the subject of cheese-making in 
general, the processes of cheese manufacture, cheese-making appa¬ 
ratus, the method of running a- cheese factory, paying for milk, etc.; 
a review of the San Francisco cheese market for tour years past; the 
outfit for a clieese factory, both in connection with and separate from 
a creamery; and a plan of arrangement of a combined creamery and 
clieese lactory. 

“Dairying is no longer an experiment in this State. The industry 
is firmly established. NTevada butter is unsurpassed in quality and 
there is no reason why we cannot make an equally good quality of 
cheese.” 

The bulletin is illustrated with cuts of various kinds of cheese vats, 
curd knives, curd mill, curd sink, cheese presses, and cheese hoops. 


STATION STATISTICS. 

Reports of director and treasurer of Maine Station [Maine Sta. 
Report for 1891, pp. i-vm).—Brief general statements regarding the 
work of the station and a financial report for the year ending June 
30,1891. Attention is called to the fact that Maine is the only State 
in which the inspection of fertilizers is paid for out of funds appro¬ 
priated by the United States Government, and it is recommended 
that the State provide for this work. The horticultural department 
was organized during the year and additional facilities were provided 
for dairying and pig-feeding. 

Equipment of Maine Station (Maine Sta . Report for 1891, pp « 
21-28, plates 5 ).—An illustrated description is given of the station barn 
and feeding stalls, and of the equipment for making digestion experi¬ 
ments and other feeding experiments with cows, sheep, pigs, etc. 
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Report of the statistician (Division of Statistics , Report No. 100, 
n. ser., Nov. and Dec., 1892, pp. 379-416). —This includes the following 
articles: Agricultural production and distribution of the world; tests 
of averages of condition; address of the statistician at the annual meet¬ 
ing of the Patrons of Husbandry; reciprocity and agricultural exports; 
European crop report for December, 1892; notes on foreign agriculture; 
and freight rates of transportation companies. 

The crops of the year (Division of Statistics, Report, Dec., 1892, 
pp. 28). —-Notes and tabulated data regarding the meteorological 
conditions affecting crops in the United States in 1892; the general 
history of the crops of the year and the estimated yields of corn, 
wheat, oats, and flaxseed; farm prices; and notes from reports of State 
agents. 

The following table gives the average crops of corn, wheat, and oats 
during Afferent periods, as compared with the crops of these cereals 
in 1892: 


Yield, area, and value of corn, wheat, and oats in the United States . 
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The meteorological records of the season, as compiled from original data gathered 
fcy the Weather Bureau, show that during the crop season of 1892, covering the 
period of crop growth from April to September, inclusive, there was an excess of 
rainfall in the principal agricultural districts, accompanied by low temperature dur* 
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ing the early season up to July, and a temperature above the normal during the 
closing months. The rainfall of the season, although heavy, was not well distribu¬ 
ted, the excess of the year having occurred in the early months accompanied by low 
temperatures, leaving the hot months of August and September with a marked defi¬ 
ciency. * * * The record of crop history of the year will serve to strikingly 
illustrate the intimate relation between meteorology and crop production. As already 
pointed out. the early season was unusually wet and cold, conditions which tended 
to seriously hinder the preparation of the soil, planting, and germination of seed. 
This is reflected in decreased areas of some crops and substitution of others, as well 
as in the comparatively low returns of condition which were made during the first 
few months of the growing season. The change in conditions during the latter part 
of July and in August and September, giving warm, dry weather, is likewise mani¬ 
fest in the crop record. There was improvement in the returns of condition, a more 
hopeful feeling becoming apparent as the season progressed, and harvesting and 
threshing results exceeded expectations as a result of unusually favorable weather 
conditions at that important season. * * * 

There has been a heavy increase in barley in the past two years. The crop of 1891 
was the largest ever harvested. Another increase was made last year generally, 
though there was a slight decrease in New York. The production of barley has in¬ 
creased in ten years nearly 50 per cent, and the volume of importationhas decreased 
materially. 

Buckwheat remains the smallest cereal crop, with slight tendency to enlargement. 
The usual product is about 12,000,000 bushels, of which New York and Pennsylvania 
produced six-tenths, and Michigan, Wisconsin, and Minnesota about half of the 
remainder. Yery little is grown in the South. * * * 

One of the poorest crops of potatoes ever reported was garnered in 1892. It was a 
little better than those of 1881 and 1887. The October report of condition made an 
average percentage of 67.7, or two-thirds of a normal crop. Planting was inter¬ 
fered with in the central West by heavy rains, and there was some complaint of rot¬ 
ting of the seed on account of the moisture of the seed bed. The potato beetle was 
present as usual, but was not a large factor in deterioration compared with the heavy 
rainfall. A further decline was reported in August, which was heaviest in New 
England and the Middle States. Blight and rot began to threaten the crop. Alter¬ 
nations of wet and dry weather affected it in the East, and in the Ohio Valley and 
Northwest it was injured by excess of moisture, while in Iowa damage was done ty 
heavy rains in the early season followed by continued hot weather, which packed the 
soil and prevented cultivation and growth. The injury in Kansas and Nebraska was 
mainly the result of drouth in the later season. The crop was in fairly good con¬ 
dition in the mountain States, and only moderately so on the Pacific coast. Its qual¬ 
ity, as a whole, is quite inferior. * * * 

The cotton acreage was heavily reduced, from the discouraging effect of low prices, 
in accordance with the recommendation of this Department and all intelligent 
friends of cotton-growing. In the Mississippi region a compulsory reduction re¬ 
sulted from overflows of that river and its tributaries. * * * 

The general average of condition in October was five points lower than in 1891, 
and the lowest of any season since 1884. The crop will he the smallest for several 
years, first on account of diminution of area, and in a less degree from low condition. 

It has been a poor year for the orchard fruits of the temperate zone, except that 
apples have been abundant in some portions of New England. * * * 

In 1891, as a result of high prices of flaxseed and especially favorable conditions 
for seeding, the crop reached the largest proportions ever recorded. There almost 
seemed indications of a genuine and permanent revival of interest in flax-growing, 
judging by the sudden increase in the area devoted to the crop in most districts 
where it is grown. Based as it was, however, on a merely temporary market ad¬ 
vance, it was foreseen that it could not be permanent* * * * 
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That this view 'was correct was proven by the returns for the present year. The 
falling off in acreage and production from last year is very heavy and quite generally 
distributed. Naturally, however, it is less marked in the newer agricultural dis¬ 
tricts, where flax is essentially a pioneer crop, grown both for its value as a money 
crop and as a means of subduing the rich virgin soil. The westward movement of: 
the center of production, the result of the tendency to make flax a first crop in the 
development of agriculture, which has been made apparent at each successive census 
or special investigation, is continued. In 1880 about 65 per cent of the crop was 
grown east of the Mississippi River. By the present return it appears that only a 
little more than 1 per cent now comes from this district. ** * ' 

[Flax is principally grown in Minnesota, Iowa, Kansas, Nebraska, and South Da¬ 
kota.] 

The crop is now grown practically for seed, the straw and fiber not being utilized 
under present conditions, and so long as this prevails the crop can not become a 
general or comparatively important one in American agriculture. 

Proceedings of the ninth annual convention of the Association 
of Official Agricultural Chemists, H. W. Wiley (Division of Chem¬ 
istry, Bui. No. 35,pp. 260). —This is*a detailed report of tlie convention 
held in Washington, August 25-27, 1892. A brief account of this 
meeting has already been given (E. S. B., vol. IV, p. 115). 

Contributions from the U. S. National Herbarium (Division of 
Botany, Contributions from the TJ. 8. National Herbarium, vol. i, No. 6 y 
Dec. 6,1892, pp. 189-232 , plates 2), —This includes a list of plants col¬ 
lected by 0. S. Sheldon and M. A. Carleton in the Indian Territory and 
adjacent regions during 1891, and some observations upon the native 
plants of the same regions. 

The list of plants, with numerous critical notes, is by J. M. HoMnger. 
Two new species, Ipomwa earletoni and Mwphorbia strictior, are de¬ 
scribed and figured. 

The observations upon the native plants are by M. A. Carleton. He 
considers them under the following heads: Plants characteristic to 
Oklahoma and eastern Indian Territory, western Indian Territory, 
southern Kansas, Keutral Strip, and tlie Panhandle of Texas. He also 
considers them in reference to their places of growth as plants charac¬ 
teristic of sandy regions, of the gypsum hills, of the salt marshes, and 
of the sandstone outcrops. 

The diurnal variation of barometric pressure, F. N. Cole 
(Weather Bureau Bui. No. 6, pp. 32). —Atmospheric pressure undergoes 
regular daily variations, attaining as a rule two max ima and two min ima 
every twenty-four hours. The minima occur between 2 and 4 in the 
morning and afternoon, and the maxima between 8 and 11 in the fore¬ 
noon and evening. 

On the open sea, in the tropics, where the disturbing effect of a land surface is 
eliminated and the daily variation in temperature reduced to a minimum, the baro¬ 
metric curve is almost perfectly symmetrical, presenting nearly equal maxima and 
minima at equal intervals of six hours. On land, however, and particularly in the 
interior of continents, the symmetry is considerably diminished, the maxima and 
minima are no longer equal, the day variation exceeds that of the night, and the in¬ 
tervals between the maxima and minima differ measurably. 
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The physical causes of this phenomenon have not heretofore been 
satisfactorily explained, despite its regular character. In the present 
article u the method of harmonic analysis, ?. e., the resolution of the 
barometric oscillation into its harmonic constituents,” is applied to the 
solution of the problem. 

It is found that the barometric oscillation consists in the main of two components, 
with periods of twenty-four and twelve hours, respectively. Of these the daily com¬ 
ponent is decidedly irregular in both phase and amplitude, and is undoubtedly due, 
at least in a large part, to local conditions. It nearly disappears on the tropical 
ocean, but occurs everywhere on the land with a large amplitude, which increases 
toward the centers of the continents and attains its maximum values in mountain 
valleys. The second (bidaily) component, on the contrary, presents the utmost 
regularity in both phase and amplitude. 

It is apparently entirely independent of local conditions taking place + over the 
entire earth,'at least as far as latitude 60°, with a nearly mathematically uniform 
phase, and a constant amplitude, diminishing slowly as the latitude increases. 
Besides these two components there are others of higher orders, which however 
constitute only a very small part (in the mean perhaps one eighth) of the whole. Of 
course, the third component (period eight hours) seems from its regular character to 
represent a physical reality. Whether this is true of the others remains to be 
established. * * * 

The first component is certainly due to such daily causes as the variation in the 
temperature with its single maximum, land and sea breezes, precipitation, frost, 
dew, and the general daily phenomena which are connected with the topograiiky of 
the particular region. 

The second component is an entirely different matter. We have here an oscilla¬ 
tion w T ith a period of twelve hours nearly uniform over the entire globe as far as 
latitude 60°, with a phase which moves with the greatest regularity forward in 
summer and backward in winter, through a range of about an hour. It is in form 
a perfect analogy to the solar tide. * '* 

The only criteria available for distinguishing the real from the imaginary com¬ 
ponents are the regularity of the former and their coincidence with other physical 
phenomena. From this standpoint the third component must certainly he regarded 
as real. This component resembles greatly the second. Although very small in the 
mean, it is extremely regular and uniform over the whole earth. Its amplitude has 
a minimum at each equinox, a large maximum in winter and a smaller one in sum¬ 
mer. Besides this the third component reverses it phase at the equinoxes, L e ., its 
maxima in summer fall at the hours of the minima in winter. It seems certain that 
this component is connected in some way with the annual march of the sun, and is 
of the same general character as the second in regard to its moving cause. 

The fourth component also shows a very noticeable regularity in both amplitude and 
phase, although much less so than the third. This component has a nearly constant 
amplitude from the vernal to the autumnal equinox, increasing about threefold in 
winter. The rapid and considerable change of its phase from month to month, 
while proceeding with great uniformity over the earth, makes it difficult to deter¬ 
mine in many cases whether the change is a progression or a regression, and the 
difficulty is increased by the smallness of the amplitude in summer, which may 
decidedly affect the accuracy of the calculation of the phase. A satisfactory treat¬ 
ment of the fourth component would require its determination for smaller intervals 
than a month. Probably fifteen days would be a convenient interval* From the 
data- available it would seem that the fourth component is, like the preceding ones, 
a physical reality. 
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The amplitudes and the phases of the first lour components of atmos* 
pheric pressure computed* from the monthly means for periods of from 
2 to 4 years for six cities, Boston, Hew York, Philadelphia, Chicago, 
St. Louis, and Denver, are given in tables and compared with similar 
data for Greenwich, England, for 20 years (1854-’73), besides tables 
showing the actual distribution of the barometric pressure for every 
0.05 inch for every month from April, 1888, to December, 1891, at Hew 
York, together with the probable distribution deduced from the proba- 

bility curve y = - 7 = e — Wx?. 

y it 

A compilation of analyses of American feeding stuffs, E. H. 

Jenkins and A. L. Winton {Office of Experiment Stations, Experiment 
Sta. Bui. No. 11, pp. 155 ).—This includes all analyses of American feed¬ 
ing stuffs'which were published before September, 1890, and were 
accessible to the compilers. The analyses are collated from the publi¬ 
cations of this Department, of forty-nine experiment stations, and of 
schools, colleges, and agricultural societies in the United States and 
Canada. The earliest were analyses of corn, made in 1869 in the chem¬ 
ical laboratory of the Sheffield Scientific School, under the direction of 
Prof. S. W. Johnson. The total number of specimens of which analyses 
are given is 3,267. The analyses are classified as follows: Green fod¬ 
der-cereal grasses, other grasses, and legumes; silage; hay and dry 
coarse fodders; roots, bulbs, tubers, and other vegetables; fruits; grains 
and other seeds; mill products; by-products and wastematerials. Tables 
of maximum, minimum* and average composition are also given, to¬ 
gether with a complete index. 

* Using the formula cos. (x—/u) + cos. (2x—2/^} -f P 3 cos. (3x— 
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On the determination of nitrogen by the Kjeldahl method, O. 

Boxtcitee (.Landiv . Vers. Stat., 41, pp. 170-174). —The author adopts 
the suggestion of Prof. Stutzer to change the name of this much modi¬ 
fied method to that of sulphate method” as distinguished from the 
soda-lime method. He recommends the Jodlbauer modification for the 
determination of nitrogen in nitrates, and Wilfartlrs modification (addi¬ 
tion of metallic oxides during digestion) for materials which are difficult 
to decompose, as ground horn, ground fish, etc. He finds, however, 
that the addition of mercury gives a higher result in some cases than 
copper, and prefers to add about 11 grams of zinc dust instead of potas¬ 
sium sulphide and zinc dust in the distillation with sodium hydrate. 
The zinc dust alone, he states, suffices to free the ammonia from the 
mercuro-ammonium compounds.— E. w. A. 

Method for determining nitrogen in nitrates, O. Bottcheb 
(.Landw . Vers . Stat. 41, pp. 165-169). —The principle of the method pro¬ 
posed is far from new. It depends upon changing the nitrogen of the 
nitrate to ammonia by treating the salt in an alkaline solution with 
nascent hydrogen. The method is as follows: Ten grams of the nitrate 
is dissolved in 500 c.c. of water, and of this solution 25 c.c. (equiva¬ 
lent to 0.5 gram) is placed in the distilling fiask of a Kjeldahl appa¬ 
ratus with about 120 c.c. of water, 5 grams of washed and dried zinc 
dust, 5 grains of iron powder, and SO c.c. of sodium hydrate of 32° R; 
20 c.c. of titrated sulphuric acid is placed iu the receiving fiask. After 
standing for one or two hours, with frequent shaking, about 100 c.c. of 
the solution is distilled over, and the result titrated as usual. In dis¬ 
tilling, the flame is turned down very low at first to prevent the alkali 
from going over. 

The author reports results which indicate the method to be reliable 
not only for pure sodium nitrate, but also for mixed fertilizers contain¬ 
ing nitrates. On account of its simplicity, rapidity, and cheapness it is 
recommended where large numbers of determinations of nitrogen in 
nitrates are to be made.— e. w. a. 

An easy practical method of determining nitrogen in nitrates, 

O. Arnold and Iv. Wedemeyeu ( Zeitseh . malyt . Ghent., SI {1892), 
pp. 389-892 ).—After experimenting, with unsatisfactory results, with 
the Boyer ( Compt. rend., 118 , p.503), Ruffle, andTanner-Guyard methods, 
18431—No. 7-5 583 
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the authors finally 11 adopted the following: In a combustion tube 45 cm. 
long and 10-12 mm. in diameter, a 5-cm. layer of a mixture of nine 
parts of soda-lime and one of sodium formate is put; then a layer 25- 
28 cm. deep of a mixture of equal parts of sodium formate, soda-lime, 
and crystallized sodium thiosulphate with two parts of water-free 
sodium thiosulphate, containing the substance to be examined; and 
finally, 10 cm. of the soda-lime and formate mixture. The substances 
are used in coarse powder. The combustion is carried out as usual in 
the Ruffle method, this operation requiring from 25 to 30 minutes. 
The ammonia is collected in one-fourth normal hydrochloric acid and 
titrated with one-fourth normal ammonia solution, using fluorescein or 
laemoid as indicator. The method gave practically theoretical results 
with strychnine nitrate and the metallic nitrates, hut is not applicable 
to the determination of nitrogen in nitro-compounds, nitrites, and the 
nitrates of pyridin and quinolin.— w. H. b. 

The reliability of the determination of phosphoric acid as 
magnesium pyrophosphate, especially by the molybdic method, H. 
NTeubauer ( Zeitsch . anorgan. Client., 2 (1892), p. 45 ).—Experiments by 
the author lead to the conclusion that on strongly igniting the ammonio- 
magnesium phosphate a part of the phosphoric acid is volatilized. In 
the presence of a large amount of ammonium salts not all the phos¬ 
phoric acid is precipitated as MgNH 4 P0 4 , but a part separates out as 
Mg(NH 4 )4(P0 4 )*. On igniting the latter the following reaction takes 
place: Mg(jS’H 4 ) 4 (I > 0 4 )2=Mg(P0 3 )2+^H3+2H 2 0. By further ignition 
the metaphosphate passes into pyrophosphate, with loss of phosphoric 
anhydride, thus: 2 Mg(P 03 ) 2 =Mg 2 P 2 0 7 -f P 2 0 5 . The larger the amount 
of ammonium compounds in solution the greater the proportion of 
Mgpra 4 ) 4 (P0 4 ), precipitated and the greater the loss of phosphoric 
acid.—w. h. b. 

Preliminary note on estimation of total solids in milk, II. D. 

Richmond (Analyst, Decern her, 1892, pp. 225-227 ).—In view of the decom¬ 
position believed to take place in drying milk in an open dish, the au¬ 
thor proposes to dry on asbestos in a platinum dish, using about 3 grams 
of freshly ignited asbestos and 5 grams of milk. The milk is dried on 
a water bath for about, two hours and then placed in a drying 6ven 
(water or air) at about 98° C. for about twelve hours (usually over night). 
A constant weight is thus obtained, which is nob changed by drying 
longer, or at 105°. The results are about 0,1 per cent higher than by 
the method of the Society of Public Analysts.— e. w. a. 

Action of some enzymes on milk sugar, H. D. Richmond (Ana¬ 
lyst, December 1892, pp. 222-225 ).—The author finds that rennet, pepsin, 
and pancreas extract are without action on milk sugar, indicating that 
the milk sugar in whey and in artificially digested milk can be accu¬ 
rately estimated, provided they have not been heated.— e. vr. a. 

A criticism on the analytical methods of the Association of Offi¬ 
cial Agricultural Chemists, T. Rreyer and H. Schweitzer (Chem. 
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Ztg. 1892 , pp. 1720-1723 ).—Under tlie title, “False but official methods of 
commercial analysis in the United States,” the authors question the accu¬ 
racy of the Lindo-Gladding method for potash determination, at pres¬ 
ent recommended by the Association of Official Agricultural Chemists. 
First of all they quote the results published in the proceedings of the 
seventh convention (1890) of analyses by twelve chemists of samples 
of fertilizers. In a large number of comparisons by themselves of this 
method and the Fresenius method, the results were sometimes higher, 
but usually lower by the Lindo-Gladding method. Examination of the 
potassio-platinic chloride precipitate obtained with this method showed 
the presence of sulphuric acid, lime, magnesia, and ammonia. As the 
results were low in spite of these impurities, the authors concluded that 
there was a loss of potash in the operation, and tests of the alcohol 
washings showed potash. In one case a sample of sylvinit contained 
15.45 per cent of potassium oxide by the Fresenius method and only 14.85 
per cent by the Lindo-Gladding method. The platinum precipitate by 
the former (Fresenius) was free froin sulphuric acid, lime, magnesia, 
and ammonia. The ammonium chloride and alcohol washings in the 
Lindo-Gladding method contained potash equivalent to 1.46 percent of 
potassium oxide for 0.5 gram of substance. 

Analysis of the platinum precipitate showed ammonia equivalent to 
0.0176 gram of ammonio-platinie chloride, or in weight equivalent to 
0.0034 grams of K 2 Pt C] 6 , or 0.68 per cent K 2 0 for 0.5 gram of sub¬ 
stance. Sulphuric acid and magnesia were also recognized qualita¬ 
tively in the potassio-platinic chloride precipitate. 

The difference in results by the two methods may be shown as follows: 


Lindo-Gladding method: Ter cent. 

K 3 0 in Pt Cl e precipitate... 14.85 

K,0 in washings. 1.46 

16.31 

Ammonia in precipitate equal to lv 2 0... 0.68 

15.63 

Fresenius method: 

K 2 0 in K 2 Pt CL precipitate. 15.45 

0.18 


The difference of 0.18 per cent between the two methods is attributed 
to sulphuric acid and magnesia, which were recognized qualitatively 
in the platinum precipitate. Numerous experiments like the above were 
made and always with similar results. In all cases the platinum pre¬ 
cipitate was found to contain ammonia, and in many cases sulphuric 
acid, lime, and magnesia. The authors draw the following conclusions 
from their investigations: 

(1) The use of sodium chloride in potash determinations is unscien¬ 
tific and an „ obstacle to the accuracy of the method, as the large 
amount of washing which it necessitates usually dissolves out some of 
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the potash precipitate. In owe case it Wits found norossary lo wash 
with 420 c. c. of alcohol before the precipitate became colorless. 

(2) It is doubtful whether, with the large amount of washing re¬ 
quired, the Lindo-Ghwldiug method is anymore simple than the Free 
Sonins method. 

(3) In washing with the prescribed half saturated ammonium chlo¬ 
ride solution, a partial decomposition takes place, potassium chloride 
being washed out and ammonio-platinic chloride formed which remains 
on the filter. 

(4) The impurities iu the K 2 Pfc Ole precipitate an*, not completely 
removed, especially when the substance analyzed contains magnesium 
and calcium sulphates. 

(5) The American official method for potash determination is there¬ 
fore wholly unreliable. The results obtained with it are sometimes too 
high and sometimes too low, according as the potash salt analyzed 
contains more or less impurities. 

It is, therefore, of the greatostest importance to the (Herman t rade, 
and to chemists who desire to secure satisfactory results that this 
method be speedily abandoned.— E. w. A. 

Determination of potash by the Lindo-Gladding method, A. F. 
Holleman {Ohm. Ztg ,, 1892, pp. 1920, 1921). —The above criticism of 
Breyer and Schweitzer is reviewed and the percentages of potash in 
kainit, as determined by the Lindo-Gladding and the Fresenius 
methods, are reported as follows: 


FreRftntuB method. 

Liiulo-Gladdiug method, 


No. 1. 

No. 2. 

■No n. 

No. 4. 

No. 5. 

No. G. 

No. 7. 

11.11 

14. 82 

11.25 

12.70 

18.85 ! 

12.70 

12,4;“ 

11.05 

14.42 

11.44 

12.00 

14.00 j 

12. HO 

12.55 


The amounts of alcohol and ammonium chloride used for washing' Nos. 
7 and 8 were noted. Of the alcohol, 40 and 50 o. e., respectively, were 
used in the first washing, and 25 and 20 c. c. in the second; of llie 
ammonium chloride solution. 25 c. c. in each case. The potassio-pla- 
tinie chloride precipitate did not contain a trace of ammonia; a micro¬ 
scopic examination showed it to be pure, and only a trace of sulphuric 
acid was found. The possibility of magnesia or lime being present 
was therefore excluded. 

In explanation of the unsatisfactory results secured by Breyer and 
Schweitzer, the author believes that in spite of the large quantity of 
alcohol used for washing the soluble platinum salts were not all removed, 
and consequently in the washing with ammonium-chloride solution 
ammonio-platinic chloride was formed, which remained on the filter as 
an impurity. To this is attributed the presence of ammonia in the 
platinum precipitate and not to a partial replacement of the potash of 
the platinum salt by ammonia in washing, as Breyer and Schweitzer 
assume, 






FOREIGN INVESTIGATIONS. 


587 


Tfic conclusion is that (1) the Lindo-Giadding method when properly 
carried out gives good results; (2) there is no good reason for abandon¬ 
ing the method; and (3) the Brcyer and Schweitzer experiments were 
not. hi ted to prove the method unreliable.—E. w. A. 

Deficiency of chlorophyll due to a low spring temperature, 
J. Ritzigma Bos (Zeitseh, Pjhinzenlcranlc., May, 1892, pp, 130-142 ,—The 
author’s attention was called on May 2 to specimens of winter rape, 
the leaves of which were discolored or blotched with yellow and 
white. At first the cause was thought to be the larvse of Psylloides 
chrysoccphnla , and afterwards to he of fungous origin, but neither in¬ 
sect nor fungus was discovered. A microscopical examination of the 
leaf showed that the green portion was normal. In the discolored 
areas the cellular structure was normal, but the chlorophyll grains 
in the mesophyll were of a yellowish color. In the white spots there 
Avas a total absence of chlorophyll, a reduced amount of cell sap, 
and the protoplasm contained but few granules. On examination it 
appeared that there was a. gradual transformation or disintegration of 
the chlorophyll granules in the various discolored portions of the leaf. 
.From the fact that the weather had been unusually cold during the 
preceding month, the author was led to investigate the effect of differ¬ 
ent temperatures on this plant, thinking that thereby he might dis¬ 
cover the cause of the abnormal appearance of the leaves. The author 
had observed that in some instances the cotyledons of Phaseolus multi - 
florus remained colorless even after the wide expansion of the first 
leaves, This he thinks avus due to the cold, and he cites other exam¬ 
ples of similar observations mentioned by Sorauer and Frank. 

It is known that a plant can live and grow r.t a temperature below that 
at which it can form chlorophyll. The minimum temperature at which 
liras# tea napus can grow is given by Sachs as 5° 0. and the minimum 
at which chlorophyll is produced at 0° C. The average maximum tem¬ 
perature for the hitter part of April (13-30) was about 7.5° O., with 
several days below 0°. There were during the month Iavo hundred 
and seventy-five hours with a temperature of 5° or over, and but one 
hundred and soventy-tivo hours with a temperature of 0° or over, the 
temperature of the remaining time being “below 5° O. The place in which 
the plants greAv had a still lower average temperature. The author 
believes that in this low temperature the plant was growing faster than 
it could produce chlorophyll, and that this sufficiently accounts for the 
yellow and white blotches on the leaves. An examination made in the 
latter part of May, when the temperature was considerably higher, 
failed to disclose any discolored plants in the place from which the 
former specimens had been secured.— w, H. E. 

On the reversion of water-soluble phosphate of lime in soil, 
M. Stahe-Soheober (Jonrn. Landw *, 40 (1892), N'o, 3, pp, 213-221 ).— 
Experiments Avere undertaken to determine the rapidity Avith which 
superphosphate in concentrated solution reverts to the dibasic and tri- 
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basic forms when mixed with calcium carbonate or with soils poor in 
lime. 

The materials used were superphosphate, containing: soluble phos¬ 
phoric acid 21.33 per cent, reverted phosphoric <U>3 per cent, and total 
phosphoric acid 23.10 per cent; finely powdered chalk containing; 03.30 
per cent calcium carbonate; clay soil free from organic matter, sifted 
through a 1 mm. sieve, and containing 0.32 per cent of calcium carbon¬ 
ate; and sandy field soil poor in humus, containing O.st per cent of 
calcium carbonate. 

In the first experiments grams of superphosphate was mixed with 
5 grains of chalk, in porcelain dishes, and made into a thick paste 
with water. After standing the' desired number of hours the contents 
of the dishes were washed into 250 c. e. flasks, which were filled to the 
mark, shaken, and allowed to stand two hours. Fifty cubic centimeters 
of the solution was then filtered off and soluble phosphoric acid deter¬ 
mined. For the determination of citrate-soluble phosphoric acid t he 
contents of a second series of dishes were washed into flasks with 100 c. e. 
of ammonium citrate solution and the reverted phosphoric acid deter¬ 
mined in the usual way. 

The results obtained were as follows: 


Reversion of superphosphate in presence of carbon ole of lime. 
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An extremely rapid reversion of the superphosphate is evident from 
the above figures. 

In the second and third experiments 2 grams of superphosphate were 
mixed with 8 grants of clay soil and field soil, respectively, practically 
the same method of procedure being followed as in the first case. The 
results were as follows: 


Reversion of superphosphate in clay and field soil . 
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Wo see here a much less rapid reversion of the phosphoric add, since 
at the end of twenty days only a little over ha If of the phosphoric acid 
had become insoluble. 

Those results indicate that with liberal applications of superphos¬ 
phate on sandy soils poor in lime a part of the phosphoric acid may be 
lost in the drainage. The loss on clay soils is likely to be smaller on 
account of the resistance of such soils to leaching. 

The author therefore recommends for sandy soils precipitated phos¬ 
phate of lime, Thomas slag, or phosphorite meal. Composting of the 
latter with i>eat and sulphate of potash would be particularly advan¬ 
tageous, since the vegetable acids of the peat in connection with pot¬ 
ash salts would gradually render the-insoluble phosphoric acid avail¬ 
able, and the vegetable matter incorporated in the soil by the use of 
such a compost would improve its water-holding capacity.—w. H. B. 

Studies on the preparation of manure, A. Hubert (Ann, Agron ., 
18 (1892), Ho, 11, pp, 536-550 ),—These investigations were carried out 
with an artificial manure, in which the conditions were made to cor¬ 
respond as closely as possible to those which are known to prevail in 
natural manure. At the same time the leading factors in the fermen¬ 
tation of the material were kept well under control. Known quanti¬ 
ties of line-ground straw were placed in (iasks ami moistened with 
alkaline solutions of known strengths. The mixture was inoculated 
by adding a small quantity of liquid from natural manure, and the 
flasks were kept at a constant temperature of 55° 0. The proportions 
used were 50 grams of straw, 200 c. e. of carbonate of potash, 200 c. c. 
of carbonate of ammonia, and 10 c. c. of phosphate of ammonia. The 
strength of the solutions varied in different cases from 1 to 10 percent. 

Three factors affecting fermentation were especially studied: (1) The 
alkalinity of the solutions,* (2) the access of air; (3) the predomi¬ 
nance of one or the other of the alkaline carbonates. The change in 
composition of the material and the transformation and loss of nitrogen 
during fermentation were determined. 

The conclusions reached were as follows: 

(1) If the solution with which the straw is moistened is distinctly 
alkaline formenie (or marsh-gas) fermentation takes place; if it is not, 
acid, hydrie fermentation occurs. 

(2) It appeared to make little difference whether the two carbonates 
were present in equal or unequal amounts. 

(3) Free access of air did not appear to sensibly affect the fermentation* 

(4) On fermentation, straw first loses all or a part of its more readily 
decomposable constituents—fats, gums, tannin, glucose, and dextrin; 
next, the higher carbohydrates, cellulose and straw gum, to a large 
extent, disappear; and finally, after combustion is more or less ad¬ 
vanced, the vasculose dissolves in the alkaline liquid. 

(5) In these experiments a part of the ammomacal nitrogen passed 
into the state of organic nitrogen and a part of the total nitrogen dis¬ 
appeared in the free state. 
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(0) In the gas from the interior of a well-moistened heap of natural 
manure not the smallest quantity of ammonia was observed. 

(7) Moistening manure regularly has the effect not only of prevent¬ 
ing the loss of ammonia but also of promoting Ibrnie.nic fermenta¬ 
tion.-—w. H. B. 

Experiments with winter wheat, T. Shaw and 0. A. Zavxtz 
(Ontario College Sta . Bui No, 79, A tig. 22, 1892, pp. 71).—Notes and 
tabulated data for 44 Canadian and American varieties of winter wheat 
tested at the station in 1892. Twenty-four foreign varieties were also 
grown, but as none of them proved equal to some of the best of the 
American varieties, no details regarding them are given. The average 
yields per acre of the Canadian and American varieties in 1892 were, 
straw 8.2 tons and grain 42.6 bushels, weighing 60.5 pounds per bushel. 
The varieties which yielded more than 50 bushels per acre were Daw¬ 
son Golden Chaff, Golden Drop, Mediterranean, and Fuloasfer. 

The varieties which have yielded an average of over 40 bushels per 
acre during the past three years are Surprise, Early Keel Olawsou, 
Rodgei's, Bed Velvet Chaff, Golden Drop, Boimell or Landretli, Golden 
Cross or Volunteer, Manchester, Standard, Hybrid Mediterranean, and 
Martin Amber. During the past three years the average yields of the 
white varieties have been about 1 bushel per acre more than those of 
the red varieties, but the latter have averaged from 1 to 2 pounds 
more in weight per bushel.—A. c. t. 

Experiments with spring grain, T. Shaw and 0. A. Zavxtz (On* 
tario College Sta.. Bui Wo. 84, Bee . 15, 1892, pp. d.)—This article con¬ 
tains a summarized report on tests of 37 varieties of barley, 22 of 
spring wheat, and 81 of oats, which have been grown at the station, 
during four years, and of 20 varieties of peas grown for two years. 
The varieties which have given the highest average results are as fol¬ 
lows: Oats—Joanette Black, Oheuailles Black, Black Etarnpes, and 
Siberian (white) 5 wheat—Herison Bearded, Pringle Champion, Sax> 
onka, and Holben Improved; barley—Manslmry, French Chevalier* 
Empress, and Scotch Improved; peas—Prussian Blue, Black-Eyed 
^Marrowfat, and Princess Royal. The fifteen imported varieties of bar¬ 
ley have given a larger yield during four years than the six rowed 
variety commonly grown in Ontario. In experiments in seeding oats, 
wheat, barley, and peas at different dates in 1891 and 1892, the best 
results were obtained as follows: Wheat April 22 , oats and barley May 
1, and peas May 9.—a. 0. t. 

Experiments on the influence of intermittent temperature, and 
the character of the seed bed on the germination of sugar-beet 
seed, Gtjstav Pammee (Oesterr.-ungar. Zeitseh. Zuelcerind n. Lmulw 
1892, Eeft 4, pp. 15 .)—A series of 16 experiments was conducted with 
sugar-beet seed to determine the following questions: ( 1 ) Is a con¬ 
stant temperature of about 20 ° 0 .better than an intermittent tempera¬ 
ture? ( 2 ) Is sand or paper the best seed bed in which to make garwi* 
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iiiition tests of beet seed? (3) How often and upon wlmt days shall 
the germinating seed be counted ? (4) How long shall germinating 
tests last? (5) How many days shall be considered the limit for the 
germination of the seed'? 

The seed was carefully selected so far as to ho of about constant 
quality and number for each duplicate experiment. One lot was grown 
in moist sand on shallow trays, and the other between the folds of filter 
paper. The moisture was kept constant. Every precaution was taken 
against error and the result is given for each test. 

The conclusions based upon the experiments are stated by the author 
as follows: 

(1) An intermittent temperature of about 28° 0. for eight hours 
and about 18° 0. for sixteen hours increases considerably the rapidity 
of germination as well as the per cent. (2) Sand is considered the 
best for germinating beet seed,* paper is not recommended. (3) Six 
days should intervene between the first counting out and the sepa¬ 
rating of the sprouted and the unsprouted seed. The seeds which 
have not germinated should be left in the germinating apparatus. (4) 
Pive days are sufficient for determining the vitality of sugar-beet seed. 
(5) On tlio twelfth day of the experiment, after the results have been 
established by counting the unsprouted seed and the germinated plants, 
the germination tests may be considered as ended.—w. H. E. 

Weeds and modes of destroying them, T. Siiaw and 0. A. 
Zavitz (Ontario (Jolleye Sta. Bui. No. 85, Bee. 22,1892,pp. 31, figs. 11 ).— 
General directions are given for destroying noxious weeds, together 
with illustrated descriptions of eleven of the u worstweeds of the Prov¬ 
ince of Ontario and specific directions for their destruction. They 
are Canada thistle, sow thistle, couch grass, oxeye daisy, burdock, 
blue weed, wild mustard, wild flax, pigeon weed, ragweed, and wild 
oats. The bulletin also contains the text of the act of the legislative 
assembly of the Province of Ontario to prevent the spread of noxious 
weeds and diseases affecting fruit trees.—w. H. K. 

The discovery of the perithecia of TJncinula spiralis and the 
identity ofthe American and European Oidium, GK Oondeuo ( (Jompt* 
rend., 116(1893), pp. 310, 311). —The author reports finding mature 
perithecia of Mrgslphe tucker i in a greenhouse in Ardwche, Prance, dur¬ 
ing last November. On further examination a few perithecia in various 
stages of development were found in several vineyards. Sufficient 
material was secured and examined to prove conclusively the identity 
of the perithecia, asci, and spores, with those of TJncinula spiralis of 
this country. The identity of the two had been claimed for some time, 
the evidence being based upon the similarity in mycelium, conidia, and 
conidiophores, the only parts then known in Europe. 

In 1875 DeBary announced it as his belief that the Oidium of Prance 
was none other than the Unomnla spiralis of North America, which had 
been brought to Europe and through many changes had lost the power 
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of producing ascospores. This hypothesis was reaffirmed by I\ Viaht 
in 1887, his reason being the similarity of the diseases of the grape in 
Europe caused by* Erysiphe tuckeri and in America by Uneimtla spiralis. 
However, until the pcrithecia of both were known there were many who 
doubted their identity. 

The author considers the presence of the peritheeia in Europe in 181)2 
due to the peculiar conditions of temperature late last autumn, and 
thinks the climatic conditions nearly approached those usual in this 
country where the fruiting forms are constantly associated with the 
mycelium. The summer had been a very hot one. In October there 
were several days during which the minimum temperature was 0° or 2° 
and the maximum only 0° to 11° 0. This was followed b> a peviod # of 
about thirty days of warm weather. It was during this period of un¬ 
usual weather that the peritheeia were developed in sheltered places. 
In addition to the interest which the systematic botanist will have in 
this discovery, it will also serve to remove tin 4 , fear ol* the viticulturist 
of introducing a new American disease into his vineyard.—\v. It. 30. 

A fungous disease affecting wheat and barley, W. OARUiJTinflUS 
(Journ. Roy . Ayr. iSoc. of England, 3 (139$), ser.3, p. 791 )*—This dis¬ 
ease appeared in August and spread rapidly through the fields. It 
affects the heads of grain, which have the appearance of being thinly 
dusted over with soot. The appearance of the crop is not satisfactory, 
but the actual injury done is not very serious, owing to the part of the 
plantliable to the attack of the fungus and to the fact that the mycel¬ 
ium usually does not penetrate very deeply into the tissues of the host. 
The dark brown fungms is called ScolecotrioMum gram inis, Euekel. A 
partial description is here given. 

“The densest masses of the fungus occurred between the tips of the 
inner glumes; they have also been found growing upon masses of pollen 
grains which still filled the cavity above the grain. It was also spread 
irregularly over the tips of the outer glumes, springing from the brown* 
jointed mycelium which was growing on the surface of: the glumes as 
well as penetrating the epidermis and pushing its way through the 
glume. The fruiting stems burst through the epidermis in little tufts 
arranged in linear series. These steins are simple, jointed, and in tin* 
upper portion where the spores arc borne, somewhat irregular. The 
spores are either terminal or lateral on the stem, arc oblong, oval, and 
imiseptate. This fungus is supposed to be the conidial stage of fyhw* 
rella recutita , Oooke .’ 7 

-Numerous unsuccessful attempts were made to get the spores to ger¬ 
minate with a view to studying the life history of the fungus. 1 ts occur¬ 
rence was reported from several widely separated localities.—'w. 33 . w. 

Reports upon experiments on the prevention and cure of 
potato disease, 0. Whitehead and J. A. VoemJ inan (Jo urn, Hoy. 
Agr. Soc. of England, 3 (1892), ser. 3, pp. 761-783),—Ue.p orts are marie 
of two different series of experiments in the treatment of potato rot 
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(Phytophthora infestam) conducted during the season of 1892. The 
tests, six in number, were made at widely separated stations in Eng¬ 
land. The first series was a eon tin nation of experiments during* the 
previous year with Bordeaux mixture, made according* to the following 
formula: Copper sulphate, 20 pounds: lime, 10 pounds: water, 300 gal¬ 
lons. The tests were made on early, medium, and late varieties, and 
the results were almost unanimous in favor of the use of the fungicide. 
The conclusions were as follows: (1) Bordeaux mixture lessened the 
amount of disease; (2) associated with the lessening of the disease 
was an increase of the yield; (3) early treatment was the best; (4) late 
applications, eveu after the appearance of the disease, prevented its 
spreading. The second series was conducted upon an experimental 
farm. Tests were made of soaking seed before planting in copper 
sulphate (2 per cent solution) and in a solution of ammonium sulphate 
6 pounds, potassium sulphate G pounds, and water 25 gallons. In 
both experiments the seed was destroyed or its vitality greatly re¬ 
duced. 

In the experiments with spraying solutions two formulas foi*Bordeanx 
mixture were used, namely, copper sulphate 20 pounds, lime 20 pounds, 
water 100 gallons; and copper sulphate 20 pounds, lime 20 pounds, 
molasses 20 pounds, water 100 gallons. These formulas contain more 
lime than is used in this country. Tests were made on early, medium, 
and late varieties, part of each lot being also treated with early and 
late applications. The amount of the solution varied from 100 to 140 
gallons per acre, and the cost of materials and application was from 
$2.04 to $2.3G per acre for the plain mixture, and $2.04 to $3.20 per 
acre for the Bordeaux mixture and molasses. 

The season was a poor one for the growth of the fungus, none ap¬ 
pearing on some of the check rows. Of the twelve varieties tested 
live showed profitable gains in yield from the treatment, four showed 
loss, and in three the gains or losses were about balanced. In five out 
of seven cases the disease was materially reduced by the use of the 
solutions, and in the others it was not increased. The conclusions were 
that Bordeaux mixtures reduced the amount of disease and increased 
the yield of crop; neither formula cured the disease after it was once 
present, but both were preventives. The addition of the molasses 
had no effect beyond increasing the expense of the fungicide,—w. n. K. 

Potato culture and disease prevention (Report of Wilts, England , 
Technical Education Committee , 1892, pp. S3, figs, 7 ),—The subjects in¬ 
vestigated were, (1) the value of selection of seed varieties and methods 
of planting, (2) manurial values, and (3) the value of the application of 
chemicals for prevention of disease. 

All the experiments were under the control of a single competent 
individual. They were in three fields at considerable distance from 
each other. The fields contained 43,17, and 20 square rods, respec¬ 
tively. Each field was divided into plats of 1 square rod. The prepara- 
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tion of the soil and the fertilizers used were the same on all the plats. 
Duplicate plats were treated for diseases, and great care, was taken to 
avoid errors. Analyses of the soils showed that of the first field to he 
a sandy loam of fair fertility, of the second nearly pure sand, and of 
the third a. stiff marl. The fertilizers used wore soot., kiln dust, guano, 
‘‘potato manure,” and a complete chemical fertilizer. Analyses of all 
these fertilizers are given. 

A meteorological table shows a total deficiency of 1.49 inches in rain¬ 
fall from March until October, most, of which was during the first four 
months. The character of the experiments is shown in the following 
statements regarding their results: Planting in rows.'10 inches apart 
and 18 inches in the row is best for late varieties, but earlier ones may 
be planted closer; change of seed is desirable, but condition is equally 
important; sprouts should not be broken off before the seed is planted; 
early planting is best for late varieties. 

Early varieties planted lateare more subject to disease. Large seed 
is better than small, and repays the additional cost. Uncut seed is 
better than an equal weight of cut seed. The value of manure of differ¬ 
ent kinds depends upon the season. A heavy dressing of farmyard ma¬ 
nure applied in the spring is barely remunerative on the first year’s 
results. Chemical manures should contain nitrogen, potash, and phos¬ 
phoric acid in proper proportions. Imperfectly compounded chemical 
fertilizers do not pay. Soot and kiln dust are barely remunerative in 
a dry season. Farmyard manures favor disease more than chemical 
fertilizers. 

In experimenting for the prevention of disease two methods were em¬ 
ployed, soaking the seed and spraying the plants. Seed was soakedi.br 
twenty-four hours in a solution made of G pounds each of sulphate of am¬ 
monia and nitrate of potash in 25 gallons of water. Tbe tests showed 
that soaking seed in chemical solutions before planting is likely to be 
injurious, especially to some varieties. For spraying the plants two 
formulas of Bordeaux mixture were used, with and without molasses. 
In this series the indications were that some varieties are, more subject 
to rot (Fhytophthora infestans) than others. Potatoes should be dug as 
soon as ripe, as tbe disease may be communicated to them while in the 
ground. 

Dressings of Bordeaux mixture,while not preventing disease, greatly 
reduced the amount of diseased tubers and increased the yield of sound 
ones. The applications paid for their cost many times over. In dry 
seasons the ordinary Bordeaux mixture is as effective as that to which 
the molasses has been added. 

The copper solutions did not in any way affect the quality of the tu¬ 
bers. About 160 gallons of Bordeaux mixture was used each time and 
from one to three sprayings were given. In some places, though no 
disease appeared even on the untreated vines, the treated vines re¬ 
mained green and vigorous much longer than the others.—w. H. is. 
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Bees in relation to fruit, J. H. Panton (Ontario College Sta. Bui 
No. 6J, pp. i).—In April, 1892, the legislature of Ontario passed an act 
forbidding the sprayipg* of fruit trees during the blooming period with, 
“any mixture containing Paris green or any other poisonous substance 
injurious to bees.” In view of the discussion among fruit-growers and 
bee-keepers as to the wisdom of this act, this bulletin gives informa¬ 
tion regarding the functions performed by bees in the pollination of 
fruits and their relation to the destruction of fruit. Evidence is cited 
to show that spraying trees in bloom with Paris green is likely to be 
very injurious to bees, and in some degree to the fruit as well.— A. a t. 

Composition and digestibility of feeding stuffs, Th. Dietrioh 
and J. Konig (pp. 14,15).—This lately published compendium is, for 
convenience in handling, bound in two volumes. Part i, which fills the 
first volume and a portion of the second, nearly 1,100 pages iu all, is 
devoted to the chemical composition of feeding stuffs, and part it, some 
325 pages, to their digestibility. 

At the beginning of volume i, we find after the table of conteuts, 
which occupies 18 pages, tables of the composition of feeding stuffs, 
filling 896 pages. In these arc given the results of analysis, with 
names of authors, and places of original publication, and such com¬ 
ments, including data as to origin, methods of culture, manuring, etc., 
and the characteristics of the materials themselves, as will give great¬ 
est value to the figures. Deficiencies in the statements in the origi¬ 
nal sources from which the data are taken, have, so far as practicable, 
been supplied. The authors have even gone to the extent of calculat¬ 
ing the results to dry substance, where, as in the majority of cases, this 
was not done in the original, thus making the figures comparable. 

The materials are classified m green fodder, dry fodder, roots and 
tubers, grains and seeds, by-products, etc. The subdivisions are such 
as to be at once convenient and useful. For instance, the chapter on 
meadow hay and aftermath includes twenty-eight tables. The first, 
gives a general view of the composition of these materials; in the others 
distinctions are made between hay from natural meadows, hay from arti¬ 
ficial meadows, hay from mountains and valleys, from woods, moors, 
and marshes, and hays produced under different conditions of soil, 
climate, and culture, and out atdifforent periods of growth. In like 
manner tables for the composition of milk, which fill more than one 
hundred and sixty pages, are arranged so as to distinguish not only 
between the milk of cows, goats, sheep, mares, asses, swine, and buf¬ 
faloes, but also the variations with breed, age, individuality, period of 
lactation, feeding, care, and methods of milking, and the composition 
of cream and of skimmed milk as produced in various methods of dairy 
practice. While the material thus compiled was going through the 
press, a process which occupied several years, new data were accumu¬ 
lating which are put together in a supplement of over one hundred 
pages. 
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The analyses thus far referred to are those which have been made 
by methods now in common use ? and can, therefore, be conveniently 
compared. But the authors have improved the opportunity to collate 
earlier analyses and at the same time to give a historical summary of 
analytical methods, from those used by Sir Humphrey Davy, the pioneer 
chemist, in this direction, to those now employed by the Associat ion of 
German Experiment Stations. The tabular statements include the 
analyses of Davy in 1.810, Horsford and Crocker in 1810, Anderson in 
1853, and others. The historical development of this kind of inquiry 
is still further illustrated by quotation of the tabular compilations of 
analyses which have been published from time to time, commencing 
with those of Davy in 1810 and including those of Bprengel in 1830; 
Presenilis in 1847; Boussingault in 1850; Hennings in 1852; Emil 
WoItTs first table, which was published in his Naturgesctsliohen Gnmd- 
lagen des Ackerbaues in 1850, and for comparison bis table in the Land- 
wirthschaftliche Kalendar for 1800. Lastly follow Julius Kiihids tables 
of composition and digestibility of feeding stuffs. The first part of the 
work closes with a discussion of the methods of estimating the money 
values of feeding stuffs, a subject to which the experiment stations, 
farmers, and dealers in Germany have given much attention. 

The second part gives a no less exhaustive and admirable summary 
of the available information regarding the digestibility of feeding 
stuffs as based upon the results of experimental inquiry up to the 
present time. As the digestibility of feeding stuffs by different ani 
inals under varyiug conditions calls for more experimental research 
than the chemical composition there is more discussion in connection 
with the tables in which the experimental data are recapitulated. 
The tabular statements of results of experiments on the digestion of 
feeding stuffs by domestic animals give the composition of the mate¬ 
rials fed and the coefficients of digestibility obtained, and are accompa¬ 
nied by citations of sources and such collateral data as are essential. 
A large number of tables in succeeding chapters, supplemented 
by clear arid brief dismissions, summarise the results of experi¬ 
mental inquiry regarding'the effects of various factors upon diges¬ 
tion. Among these factors are the species, breed, and individuality of 
the animal, and the work done by it on the one hand, and on the other 
the amounts of fodder materials and their character as affected by con¬ 
dition (green or dry), the age or period of development of the plants, 
manner of curing, storage, and preparation for use, including cutting, 
steaming, etc. The results of experiments on the effects of concen¬ 
trated feeding stuffs and of potatoes and roots upon the digestion of 
crude fodders are summarized. The available data are given regard¬ 
ing the effects of salt, alcohol, and aromatic substances upon digestion. 
The digestion of mineral substances is treated as a special topic. The 
methods and results of experiments on digestion by the. avtiiieaj method 
are discussed with (dearness and precision. To round out the treat¬ 
ment of the subject, the duration of the process of digestion by domestic 
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animals, the process itself, and the influence of metabolic products in 
the calculation of digestion coefficients are appropriately discussed. 
In this part of the work an appendix was also necessary for results 
published while the first manuscript was being printed. 

The natural outcome of such a compilation is a final scries of three 
tables in which the most reliable results arc summarized. The first 
gives the coefficients of digestibility of nutrients, including maximum, 
minimum, and average figures, and distinguishing between results ob¬ 
tained with ruminants, with horses, and with, swine. 

The second gives maximum, minimum, and average percentage com¬ 
position (including crude protein and actual albuminoids), and esti¬ 
mated percentages of digestible nutrients of a large number of feeding 
stuffs. Estimates of feeding and manurial values as based upon mar¬ 
ket prices in Germany are appended. This table fills 1120 pages. 

The third table, of 42 pages, is devoted to data regarding the nitro¬ 
genous ingredients of feeding stuffs. It gives averages for albuminoid 
nitrogen, non-albuminoid nitrogen, and nitrogen not digested by the 
artificial method. The quantities are expressed in percentages of dry 
substance and total nitrogen. 

An illustration of the completeness of the work is found in the final 
table. The German experiment stations have been led to investigate 
the degree of rancidity of fats in feeding staffs as an indication of 
either the freshness of the latter or the amount of decomposition and 
consequent deterioration in value which they have undergone. These 
investigations have mostly been undertaken within a short time past, 
but the results which were available when the last pages of the work 
were going through the press are recapitulated in a table at the end. 

The second volume closes with an alphabetical index of 33 pages, 
which, with the table of contents at the beginning of each of the two 
volumes, makes a complete and easy means of reference to the topics 
in this immense but most orderly compilation of results of inquiry.— 
w. o. A. 

.Effect of increased or decreased consumption of food and of 
the addition of certain salts on the digestibility of the food nu¬ 
trients, II. Wkiske (fjandio. Vent. Slat, 41, pp. J45~I(>1). —In previous 
experiments the author has shown that the effect of either acid sodium 
phosphate or sodium citrate added to oats fed alone to rabbits was to 
diminish both the amount of food consumed and the increase in live 
weight, and to affect the quantity and quality of the bones j and that a 
ration of oats alone was not adapted to young rabbits. When either 
calcium carbonate or hay was added to the oats, the rabbits developed 
normally; and when sodium phosphate was added to a ration of hay 
and oats no disadvantageous effects developed for a long time. The 
addition of calcium carbonate to oats was found to have little, if any 
effect on the proportion of nitrogenous material digested. # 

* Landw. Jalirl)., 21, p. 701; E. S. K., vol. IV, p.437. 
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In continuing these experiments the effect was studied of additions 
of calcium phosphate, acid sodium phosphate, and sodium citrate on 
the digestibility of oats. The same oats were used as in the trial with 
calcium carbonate previously reported. The trials were with rabbits. 
The coefficients of digestibility found were as follows: 

Digestibility of oats alone and combined with various salts. 



Organic 

matter. 

Crude 

protein. 

Crude 

fat. 

! 

Crude 

cellulose. 

Nit rogen- 
freo 
extract. 

Crude 

ash. 


Per cent. 

Percent. 

Per cent. 

Per cent. 

Per cent 

Per cent. 

Oats alone. 

82.3 

02. 0 

93.1 

34. 0 

85.« 

51). 0 

Oats and calcium phosphate. 

78.0 

00.2 

88.0 

23.4 

84.2 

45. 0 

Oats and acid sodium phosphate. 

80.2 

80. 0 

80.8 

5(i. 2 

90.1 

55.1 

Oats and sodium citrate (No. 1). 

8h9 

87.5 

05 3 

40.6 

80.1 

00. t 

Oats and sodium citrate (No. 2). 

81.8 

88.0 

95.0 

oo 

85.0 

5t. 7 


Except in the case of protein, the effect of the salts on the digesti¬ 
bility seems to be independent of any general rule. 

The coefficient for protein was invariably lower where salts were added, 
and especially so where sodium phosphate or citrate was added. To far¬ 
ther study the effect of sodium citrate, live rabbits, all of the same 
litter, were fed no citrate, and later amounts of the citrate ranging 
from 0.1 to 0.75 gram per day. The results were not very conclusive, 
but the author believes the effects of the citrate were apparent. Indi¬ 
viduality seemed to play an important part. The two rabbits receiving 
no citrate and 0.75 gram of citrate were killed after forty-nine days’ 
feeding. The percentages of potash, soda., and lime in the blood ash 
were noticeably lower in the case of the rabbit receiving 0.75 gram of 
the citrate, which agrees with the observation of W. Beckmann, that 
the consumption of sodium citrate tends*to withdraw the potash, 
soda, and lime from the body. 

The coefficients found when oats were fed alone in these two trials 

and in the former trial* are compared in the following table; 

"* . > 0 

Digestibility of oats when fed in varying amounts. 


Amount of oats oaten. 

Organic 

matter. 

03.5 grams.*__ 

Per cent. 
04.3 

84,5 grams......... 

77.0 

52,0 grams..... 

82.3 



Crude 

Crude 1 
fut. 

Crude 

Nitrogen* 

free 

extract. 

Crude 

protein. 

cellulose. 

ash. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent- 

06.8 

03. G 

30.0 

07.0 

20.3 

81.3 

94.7 

10.4 

8t.ii 

50.2 

92.6 

03.1 

34.7 

86.5 

50.0 


With, the exception of crude fat and cellulose, the rate of digestibility 
-is in inverse proportion to the amount of oats oaten. Th.c differences 
are very noticeable, especially when it is considered that the oats were 
till from the same lot and that the only difference in food or treatment 
was in respect to the amount of oats eaten. Evidently the digestion 

* Landw. Jatrl)., 21, p. 796; K S. It., vol. iv, p. ‘139. 
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•was more thorough when the smaller ration was given. The result is 
considered quite remarkable, for although similar differences have been 
observed by the author and by E. von Wolff with sheep, the differences 
have always been very much smaller. Another interesting point is, 
that while the digestion coefficient for protein was about 20 per cent 
higher by the artificial than by the natural method when the larger 
amount of oats was fed, the reverse was true when the smaller amount 
was fed, although the difference between the two was less than before— 
92.6 per cent by the natural method and 88.43 per cent by the artificial 
method. Pepsin solution alone was used in the artificial digestion. In 
the opinion of the author these results all go to show that under ordinary 
conditions artificial digestion gives the maximum coefficient of diges¬ 
tibility, and that the results can only be expected to agree with those 
obtained in natural digestion when all the conditions of food, mastica¬ 
tion, digestion, etc., are perfectly normal, and when the ability of the 
animal to resorb the nutrients is intense.— E. w. A. 

Effect of rations of varying nutritive ratios on the secretion 
of milk, and the digestibility of chlorophyll and wax-like sub¬ 
stances, E. Kochs and Eamm ( Landw. Jahrb., 21, pp. 800-838). —Io. 
this experiment three cows of as many different breeds were fed in 
four periods of about a month each, with intermediate periods. Eowen 
hay, wheat straw, and beets were fed throughout the trial, with brew¬ 
ers’ grains and peanut cake in such proportions as to make the nutri¬ 
tive ratio 1:8.19 in the first, 1:5.42 in the second, 1:4.31 in the third, 
and 1:8.19 in the fourth period. The ration was the same for the first 
and last periods. All three rations contained practically the same 
amount of dry matter and very nearly equal amounts of digestible non- 
nitrogenons materials. 

The cows were milked three times daily, and analyses made daily of 
the mixed milk of each cow. The cows were weighed every day after 
the morning’s milking and before wateri ug. There was little variation 
in the weight from day to day, the changes being gradual. There were 
no changes in the percentage of tat which could be attributed to 
changes in the food. In the amount of milk and the total amount of 
fat, however, there were marked changes, as is evident from the fol¬ 
lowing table, which shows the average yield for five days at the begin¬ 
ning and the end of the periods; 

18431—No. 7-0 
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Average daily yield of milk and fat on different rations. 



Nutritive 

Dutch. 

Swiss. 

Aug 

Icr. 

m. 

ratio. 

Milk. 

Eat. 

. 

Milk. 

Eat. 

Milk. 1 

End of first period. 

Beginning of second period. 

Difference. 

1 : 8.19 
1:5.42 

Pounds. 
82.40 
36.34 

Pounds. 

1.80 

1.45 

Pounds. 
29.72 
32.30 

I'minds, 

1.05 

1.18 

Pounds. 
30.52 
32.88 

Pounds 

<um 

O.fH 

4-3. S5 

40.15 

42.04 

H 0.13 

41.80 

I 0.04 

End of second period. 

Beginning of turn! period. 

f)i ffifvrnttefv_-_ 

1:5.42 

1:4.51 

31.10 
32.37 

1.20~ 

1.25 

20.30 
27.07 

aof 

0.96 

27.57 I 
28.00 

0,73 
0.78 

41.27 

40.05 

41.01 

+0.05 

+1.12 

+0.05 

End of third period. 

Beginning of fourth period. 

Difference).. 

1:4.31 
1:8.10 

iSfoT 

23.80 

2 31 
1.00 

25."74~ 
23.24 

0.97 
0.80 

“S.sT 

24.80 

0.77 
0.02 

__ 

—1.31 

—2.50 

—0.11 

—2.92 

—0,15 




Iii the case of every cow the absolute yield of milk and fat increased 
with the increased consumption of protein, tliis increase being' greatest 
with the change from the first to the second ration. When in the fourth 
period the cows were changed back to the wider ration of the first 
period they all shrunk in yield of milk and fat. 

There was a gain in weight on the rations of the second and third 
periods, and a loss on that of the fourth period, the gain being greatest, 
in the second period. At the close of the third period the Dutch and 
Swiss cows were nine and ten months advanced in the milking period 
and the Angler six months. 

The results show that it is possible by rich feeding to maintain the 
yield of milk and of fat well up to the end of the period of lactation; 
and it is believed that this is more easily done when the heavy feeding 
is begun early in the period. 

In connection with the above experiment a study was made of the 
digestibility of the chlorophyll and wax in the hay fed. For this pur¬ 
pose the freshly voided manure was dried in a thin layer in a flat por¬ 
celain dish over a water bath, and then over sulphuric acid in a partial 
vacuum, and portions of the ground residue extracted with ether, 
alcohol, and chloroform. These extracts and others of the hay fed 
were examined under the microscope and with a spectroscope. The ab¬ 
sorption hands of the spectrum showed that in the earlier periods the 
chlorophyll in the hay appeared in the manure in little if any changed 
condition even when the food contained ve.ry little chlorophyll. Al¬ 
though no absolutely quanitative determinations were made, the author 
believes that the whole quantity of chlorophyll in the hay was voided 
in the manure. In the third period, when the proportion of protein 
was highest, the chlorophyll was more changed and possibly rendered 
more capable of being resorbed. 

The color of the feces has been believed to be largely due to changed 
coloring matters of the gall, but the absorption hands showed no traces 
of such materials. 
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The conditions of the authors from this part of the investigation are 
that chlorophyll and the wax-like substances accompanying it are wholly 
indigestible; that with very rich protein feeding the chlorophyll is more 
changed and possibly may be more readily rcsorbed; and that with 
cows under normal conditions the coloring matters of the gall or 
their derivatives, especially hydrobilirubin, are not excreted with the 
manure.— E. w. A. 

Feeding experiments with milch cows in Denmark, 1891-92 

(Syv og tyvende Beretning fra den Jcgl. Veter in. og landbohojslc. Lab. f. 
landbkonom. Forsbg ., Kjobenhavn , 1892^ pp. 165). 

Synopsis .—Two hundred and forty cows, selected from the herds of eight different 
estates, were included in the experiments each year. Rations containing vary¬ 
ing proportions of grain feed (barley and oats) and oil cakes (one third palm- 
nut meal, one third rape-seed cake, one third sunflower-seed cake) were com¬ 
pared. There was no change in the chemical composition of the milk with the 
different rations, while the quantity of milk increased with the heavier oil-cake 
feeding. The feeding of oil cakes as a part of the ration for railch cows proved 
profitable. * 

The experiments reported in this article are the fourth and fifth in a 
series conducted by the Danish State Experiment. Station for the study 
of the comparative value of certaiu feeding stuffs for milk production. 
The plan of the experiment was as follows: The station arranged with 
the owners of eight different dairy farms to have thirty cows on each 
farm placed at its disposal for experimental purposes. The cows 
were to be fed according to the plan previously agreed upon by the sta¬ 
tion officers and the owners of the animals, and the feed, as well as the 
milk from each cow, was to he weighed and analyzed. An officer of 
the station supervised the experiments on each two farms and was 
present on each of these farms during half of the experimental periods 
to superintend the weighing of the cows and of the teed and product, 
as well as the sampling and analysis of the product. 

The cows were attended by a “feeder master” appointed by the sta¬ 
tion, who gave his entire attention to this business. He was present 
at each milking live days out of every ten-day period, weighed the 
milk from each individual cow, and, as a check, that from each lot into 
which the cows were divided. He further attended to the sampling of 
the milk to bo analyzed on the farm by the station assistant, and took 
the samples of milk from each lot, which were forwarded to the station 
laboratory for analysis. 

The cows in each herd were grouped into three lots of ten each. 
This division into lots took place during a preliminary feeding period, 
lasting from twenty to forty days, in which all the cows received the 
same food and were studied individually. (3-reat care was taken to 
make the lots perfectly uniform as regards milk yield and production of 
fat, as well as live weight, ago, time since calving, and rate of decrease 
in milk yield. The success iu securing uniformity in the different lots 



602 EXPERIMENT STATION RECORD. 

is illustrated “by the following data for the cows in the experiment at 
the estate Bregcntved in 1891.: 

Statistics for cows in experiment at Urcgcniml , l&OL 


Average daily milk yield per cow, pounds 
Average daily fat production, kviut 

Average live weight, pounds. 

Average age of cowa, years. 

Average days from caivmg. 


ld>t. A. 

Tiofc B. 


27.0 

20,0 

27, U 

85. 0 

Wi. 5 

85.4 

801 

805 

870 

8.1) 

8,7 

8.7 

88 

81 

81i 


* 1 kvint = T J S Danish pound =r 4,08 grams. 


Similar results were obtained at all the estates. If less uniform lots 
were secured ou the first grouping, new groupings Avere made until the 
desired close agreement was reached. 

The difficulty encountered in the proper grouping of the cows as re¬ 
gards their milk yield is greatly increased by the fact that two lots 
giving a similar quantity of milk when the grouping is made may (In¬ 
crease in milk yield at a different rate and after some time become 
decidedly uneven. This was guarded against by observing the rate 
of decrease in milk yield of each cow during the preliminary feeding, 
and taking the data obtained into account in the final grouping of the 
cows. 

The experiment proper was commenced ten days after the final 
* grouping. The feed given all the cows during the preliminary feeding 
was continued throughout the experiment for one of the lots (lot E). 
The grain ration for each lot was as follows: Lot A, three fourths grai n 
mixture and one fourth oil cake; lot B, one half of the same grain 
mixture and one half oil cake; and lot 0, one fourth grain mixture, and 
three fourths oil cake. The grain mixture was two thirds oats and 
one third barley. The oil cake Avas a mixture of one third palm-nut 
meal, one third rape-seed cake., and one third sunflower-seed cake. All 
of the lots received in addition ruta-bagas, hay, and straw. 

The grain feed given varied between f> and .8.4 pounds on the differ¬ 
ent estates, the relation of grain to oil cake and of concentrated feed 
to coarse fodder remaining the same throughout the experiment, except 
the straw, which was fed ad libitum,. The quantity of ruta bogus fed 
varied on the different farms, ranging between 20 and 10 pounds per 
day per animal, but the quantity fed on each farm remained the same 
throughout the experiment. 

The following statement shows the daily rations fed to the different 
lots during the experiment of 1892 at Eregeutved estate, and illus¬ 
trates the system of feeding adopted: 
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Daily ration per cow at Bregentved, 1802. 



Lot A. 

i 

I,ot B. 

Lot C. 

A1I\< i <l ftpuio„.,...... 

Pounds. 

ti 

Pounds. 

4 

Pounds. 

2 

Oil piikw... 

2 

4 

6 

Iiul a-bauas..... . . 

20 

20 

20 

3 


3 

3 

Straw foil ad libitum ... 

10 

10 

10 



Tlie experiment proper (first period) lasted for about three months. 
After an intermission of ten clays the feeding* was continued for about 
two months longer (second period) to study the after-effects of the ra¬ 
tions fed during the first period and to determine how far the effort to 
separate the cows into even lots had been successful. During this 
second period all the cows vfore fed alike, receiving the same feed that 
was given to ah during the preliminary experiment and to lot B 
throughout the experiment. 

Three different methods of analysis were adopted for the determina¬ 
tion of the richness of the milk, viz., the determination of the cream 
content of the milk of the individual cows by Fjords centrifugal 
method, the determination of fat in the mixed milk from each lot by 
Soxhlet’s aerometrie method, and by gravimetric chemical analysis. 
The cream test and Soxhlet’s test were made on each farm, while the 
gravimetric analyses were made at the station laboratory in Copen¬ 
hagen. 

The following are the averages of all the analyses for both years and 
for all herds: 

Averagepercentage of fat in milk , ISO! and 1892. 



rrclimiriary period. 

Period T. 

Period 11. 


Lot A. 

Lot JB. 

Lot O. 

Lot A. 

Lot B. 

Lot C. 

Lot A. 

LotB. 

Lot <3, 


Per ct . 

Per «(!. 

Per et. 

Per et. 

Per et. 

7Vr ct 

Per et 

Per et 

Per ct 

By Sos blot's method. 

3.20 

3.20 

3.20 

3.22 

3.20 

51.22 

3.28 

3.20 

3.28 

By gray ime trie analysis. 

3.22 

3.20 

3.23 

3.20 

* 3.17 

3.20 

3.32 

3.31 

3.31 

By cream test (lijoril). — 

4.08 

4. or> 

4.00 

4.7-1 

4.00 

4.07 

4.01 

4.00 

1.01 


As in the experiments of previous years it was found that any ol'tho 
three methods gave uniform results and may bo adopted for a compari¬ 
son of the influence of the 1'eed on the milk. 

The influence of the different concentrated feeding stud's on the quality 
and the quantity of the milk, on the live weight of the cows, and on 
^tlio consumption of straw for the different herds is shown in detailed 
tables covering more than SO pages of the bulletin. 

Gmnpontion of the milk .—The following table gives in a condensed 
form tlie average chemical composition of the milk for the different lots 
during the whole experiment. 
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Average composition of the milk of different lots of cows. 



Experiment of J891. 1 

Experiment ol 

: 1892. 

Average of two years. 


Lot A, 

Lot B, 

Lot C, 

Lot. A, 

Lot B, 

Lot O, 
|oil 

Lot A, 

Lot B, 

Lot (1, 


& oil 

i_tul 

go'll 

1 oil 

i oil 

4 oil 

*oit 

•toil 


cake. 

cake. 

cake. 

cake. 

cake. 

cake. 

cake. 

cake. 

cake. 

Preliminary period: 

Per at. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per et. 

Per ct. 

Per ct. 

Per ct. 

Water. 

Pat. 

88.01 

88. 00 

88.00 

88.25 

88.31 

88.27 

88.13 

88.19 

88. 17 

3.31 

3.20 

3.30 

3.13 

3. 12 

3.15 

3.22 

3,20 

3.23 

Casein and albumen... 

3.01 

2.07 

2.00 

2, <J7 

2. 97 

2.09 

2,99 

a oo 

2. 97 

Milk sugar. 

4.90 

4.03 

4.92 

4. 01 

4. 88 

4.85 

4.90 

4.91 

4.88 

Ash. 

0,77 

0.75 

0.70 

0 74 

0.74 

0.74 

0.70 

0.74 

0.75 

Period I: 










Water. 

88.03 

88.03 

88.10 

88.17 

88.20 

88,21 

88.10 

88.15 1 

88.16 

Pat. 

3.24 

3.23 

3.24 

3.10 

3.11 

3.16 

3.20 

3.17 

3.20 

Casein and albumen... 

3,00 

3. 07 

3.03 

3.02 

3.01 

3.05 

3.01 

3,04 

3.04 

"Millr anp'n.p____ 

4.89 

4. 91 

4.84 

4.90 

4.85 

4.81 

4.90 

4.88 

4.82 

Ash........ 

0.77 

0.75 

0.70 

0.70 

0.70 

u. 77 

0.77 

0.70 

0.77 

Period II: 










Water. 

87.7.5 

87.78 

87.80 

87.00 

87.90 

87.91 

87.83 

87.84 

87. 80 

Pat. 

3.37 

3.31 

3.35 

3.28 

3.28 

3.28 

3.32 

3.31 

3. 31 

Casein and albumen... 

3,24 

3.23 

3.10 

3.23 

t 3.22 

3.24 

3.24 

3.23 

;| 22 

Milk sugar. 

4.85 

4.87 

4.85 

4.75 < 

f 4.72 

4.71 

4. SO 

4.79 

4, 78 

Ash ...®. 

0.77 

0. 70 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

1 


It is plain from the above results that the change in the concentrated 
food during period I did not cause any material change in the chemical 
composition of the milk. By com lairing the data for the casein and 
albumen, and for the milk sugar during the different periods, wo find 
a small increase in the former components and a small decrease in the 
milk sugar for the lots B and G compared with lot A, but this differ¬ 
ence, which does not exceed 0.03 per cent, does not appear in the 
average figures for all estates, and it is fair to assume that it is acci¬ 
dental. 

The experimenters give the following summary of their work in this 
liue during the past five years: 

“In the comparative feeding trials with milch cows now conducted 
for five successive years, in which one thousand one hundred and fifty- 
two cows (divided into one hundred and twelve lots, on nine farms in 
different parts of our country) have been included, barley and oats 
have been compared with rutabagas, and with oil (mice, grain and oil 
cake have been compared with rutabagas, and rutabagas have been 
given as additional food, in all cases it has constantly been observed 
that the changes made in the food of the cows have shown practically 
no effects on the chemical composition of the milk.” 

Milk yield of the cows .—The average quantities of milk produced per 
cow in ten days during the different periods of the experiment, are 
given in the following table: 


Average daily yield of milk. 



Experiment of 1801. 

Experiment of 1892, 

Average of two years. 


Lot A, 

* on ! 
cake. 

Lot B, ' 
i oil 
cake. 

Lot C, 

| oil 
cake. 

?c © 
“O «*■ 

Lot B, 

Jr oil 
cake. 

Lot 0, 
i «n 
cake. 

cake. 

Lot B, 
i oil 

cake. 

Lot C , 

| oil 
cake* 

Preliminary period. 

Poun its. 

Pounds. 
20.5 

Pounds. 

Pounds* 

Pounds. 

Pounds. 

H™ 

Pounds, 

Pounds. 

Pounds* 

26.6 

20.5 

25.3 

25.4 

25.4 

25.0 

25,9 

25.0 
23.4 
' 20.3 

Period I. 

22.0 

23.2 

23.4 

21.4 

22.6 

23.0 

21,7 

22.9 

PeriodII...». 

10.4 

19.8 

20,1 

20.1 

20,6 

20,2 

19.7 

20,2 
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The (lata show that the milk yield increased with the amount of oil 
cake used in the ration, the average increase over lot A for both years 
being 12 pounds for lot B, and 17 pounds for lot 0. ft is noticeable 
that the increase from one fourth to one half oil cake (A to I>) gave bet¬ 
tor returns than the increase in oil cake from one half to three fourths 
(B to 0), viz., 12 pounds against 5 pounds daily per ten cows. The 
gain in milk yield and live weight from the partial substitution of oil 
cake for a mixture of barley and oats, that is, from the substitution of 
a more nitrogenous food, is expressed by the authors in the following 
table, which gives the average for eight farms for two years: 


Results of substitution of oil cake for barley and oats in rations for milch cows . 



Amount of 
oil oak© 
substituted 
for grain 
mixture, 
per cow in 
ten days. 

Change per cow in ton days. 

In milk 
yield. 

In live 
lot. 

In straw 
eaten. 

Comparison of lots A and B: change from \ to $ oil cake,? 

calculated for 100 pounds of oil cake.( 

Comparison of lots 15 and C; change from \ to £ oil cake,/ 

calculated for 100 pounds of oil cake.. S 

Comparison of lots A and O; change from ^ to g oil cake,? t 
calculated for 100 pounds of oil cake.5 

Pounds. 
18. f>5 
is. r>j 
37 | 

Pounds. 
+1‘A a 
+00 
+ 4.0 
—20 
+17. I 
+40 

Pounds. 
+0.8 i 
4.50 
—0.01 
—0.10 
+0. 83 
+13. iiO 

Pounds. 

— 3.8 
—21.0 

l a 4 

i'i* 

— 4.0 


For every 100 pounds of oil cake substituted for the same quantity 
of mixed grain there was an increase of G6 pounds of milk, provided 
the oil cake did not constitute more than one half of the grain ration. 
The experiment therefore showed the oil cake to be of superior value 
for milk production to the mixture of barley and oats. 

Tn the second period, when all of the cows Avere fed alike (equal 
parts of grain mixture and oil cake), the after effect on the milk yield 
of the more nitrogenous rations was apparent. This bears out the sug¬ 
gestion made by Dr. Ramm in Lmulwirtlmhaftliche Jahrbiiclwr 21, p. 
825, that the influence of a certain ration on milk production should bo 
measured not only by its immediate effect, but also by its after effect 
during the remainder of the period of lactation. It must be, added, 
hoAvever, that the result of the Danish feeding experiments with milch 
eows during 1887 to 1890, inclusive, do not show any similar tendency. 

Live weiyht .—The average changes in live weight and in the con¬ 
sumption of straw during the different periods of the experiment are 
summarized in the following table, which shows the average for two 
years: 
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Average changes in live weight, and amount, of straw tvusumrd. 



Preliminary 

period. 

Period f. 

Period IT. 


Average 
live weight. 

Daily gain 
or loss in 
weigh!. i 

Straw 

consumed 

daily. 

Daily gain 
or 1on« m 
weight. 

Si raw 
eonmimed 
daily. 

Lot A. 

Pounds, 

020 

Pounds. 
-0.01 

Pounds, 

11.4 

Pounds. 
—0 18 

Pounds. 

HU 

f.nt R ... 

02 i 

.{-(> 04 

d 0.01 

11.8 

- 0. Ml 

10.2 

Lot 0 .. 

920 

11.0 

-1 0.25 

i 

10.0 






Iu the course of the second period the cows were turned out to pas¬ 
ture and their concentrated food discontinued. For the sake of com¬ 
parison, the average yield and composition of the milk on stall-feeding 
and on pasturage are here given. The averages are for all the herds. 


Average daily milk yield and percentage of fat in milk on stall feeding and on pasturage. 



Experiment of 
1803. 

Experiment of 
1802. 

Average of 2 years* 

Daily 

milk 

yield. 

Eat in 
milk. 

Daily 

nulk 

yield. 

Eat in 
milk. 

Daily 

milk 

yield. 

Eat. ill 
| milk. 


Pounds. 

Percent. 

Pounds. 

Percent. 

Pounds. 

Per cent. 

Lot A • 







Stall feeding. 

10.4 

3.112 

19.9 

3.21 

19.6 

3.27 

Pasturage.. 

10.4 

3.44 

20.4 

3.35 

39.9 

3.40 

Lot 15: 







Stall feeding. 

19.7 

3.30 

20.6 

3.20 

29.1 

3,25 

Pasturage... 

30.0 

3.40 

20*6 

3.37 

20.3 

3.39 

Lot C; 







.Stall feeding...*. 

20.2 

3.32 

20.4 

3.20 

20.3 

8.26 

Pasturage.. 

20.5 

3.41 

20,1 

3.37 

20.3 

8.39 


It will be seen that the yield of milk was usually main ( aim'd on pas¬ 
turage, with a slight increase in the percentage of fat in the. milk.— 
P. w. W 01 .Ii. 

Effect of food on milk and butter, 11 . H. Dean (Ontario College Sta. 
Bui. No. 80, Got. 24,1892, j>jp,8). —This experiment was made, to compare 
the two following rations: Ration 1, silage 50 pounds, brae l pound, 
hay 5 pounds; and ration 2, silage 50 pounds, pea meal 5 pounds, 
oatmeal 3 pounds, barley meal 2 pounds, and’ hay 5 pounds, i. o., 
with like amounts of coarse fodder, bran was compared with a grain 
mixture of pea meal, oatmeal, and barley meal. Ration 1 cost <5.35 
cents and ration 2,15.83 cents per day. There were two Jots of three 
cows each. In the first period of five weeks lot 1 received ration 
3 and lot 2 ration 2; then they were reversed and fed for a second period 
of five weeks. The milk.from each cow was weighed morning and 
evening, and a sample was analyzed on four days of each week. Butter 
was made from the milk of each lot twice weekly, the cream being raised 
in cold deep setting, and samples of the butter made were rated and 
analyzed. The richer grain ration (No. 2) increased the yield of milk, 
but not to a profitable degree. The cost of food per 100 pounds of milk 













FOREIGN INVESTIGATIONS, , GO? 

(average of both lots) was 55.8 cents on ration 1, and $1.18 on ration 
2 (richer). 

“Both lots lost heavily in weight while getting* ration 1 and gained 
considerably on the silage, meal, and hay (No. 2). The former was not 
sufficient to sustain the live weight.’of the animals while giving milk, 
and the other caused them to lay on llesli without a corresponding in¬ 
crease of milk.” 

The extra grain “did not affect the per cent of fat in the milk to any 
great extent.,” and although the milk from ration 1 creamed slightly 
better than that from ration 2, “there appeared to be little difference 
in the average composition of the butter produced on the two rations” 
For practical use the authors do not recommend either of the rations 
tried. 

“We have found the following ration to give good results: 50 pounds 
of corn silage, 0 pounds of hay, 4 pounds of bran, and 2 pouuds of pea; 
meal and oatmeal mixed in equal proportions. If these latter become 
too high-priced 1 would recommend the use of 2 pounds of cotton-seed 
meal (in place of the bran or meal) per day to each cow, when it can 
be bought for about $.‘10 per ton. 7 ’— n. w. A. 

Corn silage for making beef, T. Siiaw aiid C. A. Zavitz (Ontario 
College Sta. Bui. Wo. 82, Oct . 24, 1892, pp. 8). —The object of the trial 
was to compare rations of silage and grain; silage, hay, and grain; 
and roots, hay, and grain for beef production. The roots were turnips 
and mangel-wurzels; the grain was a mixture of equal parts by weight 
of oats, peas, and barley. Each of these rations was fed to one lot of 
steers from December 10 to May 13, one hundred and fifty days. Lot 
1 received silage ad libitum ; lot 2, 30 pounds of silage and cut hay ad 
libitum ; and lot 3, 45 pounds of sliced roots and cut hay ad libitum . 
The animals in each lot received 10 pounds of grain per head daily. 
One animal in lot 1 died and one in lot2 was “off feed” for some time. 
On account of this the results are considered for one steer in each lot. 
The average daily gain of lot 1 was 1.89 pounds; of lot 2, 1.35 pounds, 
and of lot 3,1.02 pounds. Valuing the outsat 2 0 cents, peas at 50 
cents, barley at 40 cents, and sliced roots at (5 cents per bushel, with 
hay at $9, and silage at $1,75 per ton, the total cost, of food for lot 1 
was $19.00; for lot 2, $21.00, and for lot 3, $25,80, The steers were 
bought at 4 cents and sold at fig cents per pound, live weight. Mak¬ 
ing allowance for attendance and the value of the manure, there was 
a profit with lot 1 of $24.98; with lot 2, $20.60, and with lot 3, $17.01 per 
head. 

“These experiments have made it pretty clear that silage and grain 
only do not furnish a ration that is altogether safe in finishing beef 
cattle; and second, they have proved in a comparative sense the great 
safety in feeding a ration of which roots is an important factor. Our 
advice, therefore, in the meantime,, to those who are growing roots for 
this purpose would be to continue to grow them, and to grow corn in 
•addition where this is practicable.”—K w. A. 
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Peanut cake as a feeding material for cattle, J. A, Voeloker 
(Journ. Roy. Ayr. 8oe. of England, 3 {1892), Her. 3, pp. 727-730 ).—An ex¬ 
periment wan made at the Woburn Experimental Farm to compare pea¬ 
nut cake at $10.72 per ton with beau meal at $45.80, for steers. Each 
material was fed in a grain ration with equal parts of oats and barley, 
ami the animals received besides 45 pounds of roots and 15 pounds of 
clover-hay chaff per head. The trial lasted one hundred and seven 
days. The average daily gain in weight per head was 2.10 pounds for 
the lot on the peanut-cake ration and 2.01 pounds for the lot on the 
bean-meal ration, “The peanut cake, therefore, proved to be a useful 
feeding material for cattle and to have a feeding value just about equal 
to that of beans.”— e. w. a. 

Experiments in the feeding of steers, d. W. Robertson (Cm- 
tral Experimental Farm Bid. No. 16 , Nov., 1892, pp. 16.) —Two experi¬ 
ments are reported. The first was commenced in December, 1800, with 
six two-year-old steers, Shorthorn grades, divided into three uniform 
lots. Prom December 1 to 29all were fed alike. Prom this date until 
May IS the lots were fed as follows: Lot 1, silage 20 pounds, hay 10 
pounds, roots 20 pounds, and grain; lot 2, hay 20 pounds, roots 40 
pounds, and grain; and lot 3, silage 50 pounds and grain. The grain 
was alike for all, and was a mixture of oil cake, cotton-seed meal, peas, 
and barley. Each lot also received 5 pounds of cut straw. The roots 
were turnips and mangel-wurzels. During the 20 weeks of feeding, 
the steers on com silage and grain (lot 3) gained 212 and 221 pounds, 
respectively, as against 179 and 188 pounds for the lot on hay, roots, 
and grain (lot 2), and 128 and 182 pounds for the lot on hay, roots, silage, 
and grain. At the current market prices of feeding stuffs, viz, hay, 
$8, roots $4, straw $4, oil cake and cotton-seed meal $30, peas $20, and 
silage $1.40 per ton, the cost of food per head per day was $15.58 for 
lot 1 (hay, roots, silage,and grain), $19.23 for lot 2 (hay, roots, and grain), 
and $11.09 for lot 3 (silage and grain). 

“A ration of which the bulky-tbdder portion was mainly corn silage 
was more profitable for the fattening of steers than a ration of which 
the bulky-fodder portion was mainly or wholly hay ami roots.” 

This experiment was repeated in 1891 and 1892, using three lots of 
two-year-old steers, and feeding for eighteen weeks. The grain was a. 
mixture of oil cake, peas, and barley. As before, the largest gains 
were given by the lot on silage and grain. Valuing the silage at $2 
and the other materials as before, “ the cost for feed consumed per IOO 
pounds of increase in live weight was 02.95 per cent greater for lot 2 
(hay, roots, and grain meal) and 48.32 per cent greater for lot 1 (hay, 
roots, com silage, and grain) than it was for lot 3 (corn silage and 
grain.)” 

The two-year-old steers fed for three months on silage 50 pounds, 
straw 5 pounds, and frozen wheat 0 pounds, “gained in weight an 
average of 159 pounds per head, and consumed on an average 59.88 
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pounds of feed per head per day, at a cost of 0.32 cents per head per 
day. The frozen wheat was valued at 35 cents per bushel.” 

Pour three-year-old steers, averaging 1,251 pounds per head in 
weight, were divided into two lots and feci for eighteen weeks on silage 
alone and with grain composed of oil cake, peas, and barley, 2 ixninds of 
each. The amount of silage fed was the same for both lots. The steers 
on silage and grain gained 155 and 102 pounds, respectively, and those 
on silage alone 7 and 50 pounds, respectively. 

Two lots of yearling steers were fed ad libitum on silage, roots, straw, 
and grain from December 1 to April 5, one lot in a cold shed and the 
other in the stable. 

“From this single test, it is not evident that there was an appreciable 
difference in the increase in the weight of the steers or in the quantity 
of food consumed, which was due to the place or manner of feeding— 
stable vs . shed and tied vs. loose.” 

Two lots of calf steers were fed ad libitum for eighteen weeks on cut 
hay, roots, and grain, and on silage and grain. There was one Short¬ 
horn and one Quebec-Jersey in each lot. The gains on hay, roots, and 
grain were slightly larger, but the cost of food per pound of gain was 
also larger than on silage and grain. The Shorthorn in each case made 
the larger and cheaper gain in weight. 

Prom a comparison of the results of the above experiments with calves, 
yearlings, two-year-olds, and three-year-olds, the following conclusions 
are deduced: 

“ (1) The cost for feed consumed per 100 pounds of increase in live 
weight was lowest in the case of calf steers, viz, $4.89 per 100 pounds. 

(2) The cost for feed consumed per 100 pounds of increase in live 
weight was 84.83 per cent greater by the three-year-old steers than by 
the two-year-old steers. 

(3) The original weight of the two-year-old steers was enhanced in 
value per pound quite as much by the feeding for eighteen weeks as 
was the original weight of the three-year-old steers. 

(4) The original weight ol* the yearling and calf steers was not en¬ 
hanced in value per pound to any appreciable extent by the feeding for 
eighteen weeks.— k. w. A. 

Barley and malt as food for sheep, J. A. Yoelokeu (Joum.Ray. 
Jlgr. $oc, of Jihujltmd, 3 (] so ;j) 7 ser. 3 1 pp. 71(1-7X3 ),—In an experiment at 
the Woburn Experimental Farm in 1S82-\S8 it was found that the differ¬ 
ence between the feeding value of barley and of the malt ami malt dust 
from a like quantity of barley was very small, in the present trial barley 
was compared with a mixture of barley and malt, and the effect was tried 
ot adding each of these to linseed cake. There were three lots of twenty- 
five Hampshire sheep, each about ten or eleven months old. For the 
ninety-three days of the trial, lot I received linseed cake; lot 2 equal 
parts of linseed cake and barley j and lot 3 a mixture of linseed cake, 
barley, and malt, in which the linseed cake constituted one half, equal 
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money values of barley and malt being used. All the sheep received 
Swedish turnips and clover hay. The cost of the. grain food per ton 
was, linseed cake #4:9.70, barley #33.95, atid malt #07.90. The sheep 
in lot 1 (linseed cake) made an average daily gain of 0.53 pound, t hose 
in lot 2 (barley) 0.45 pound, and those in lot 3 (barley and malt) 0,15 
pound. The linseed cake, therefore, led in total gain, and considering 
the cost the conclusion was that it is more profitable to feed sheep mi 
linseed cake alone than on half linseed cake and half barley, and that 
there is no advantage from partially substituting malt for barley. The 
advantage of the linseed cake is still greater when the manuriai value 
is taken account of.— e. w. a. 

Fattening lambs, T. Shaw and O. A. Zavitz {Ontario College Sta . 
Buis . 77 and 78 , Aug . 15 , 1892, pp. 15 ).—An experiment is reported in 
feeding six hundred and sixty-six lambs, some of which were bought in 
eastern Ontario and some in Prince Edward Island. The lambs were 
purchased between August and the last of October, and during the 
fall were pastured in a large field of rape grown as a second crop. 
Later they received hay, oats in the sheaf, cut turnips, silage, bran, 
and a mixture of oats and peas unground. They were led twice daily, 
and had access to salt at all times. In the spring one hundred and 
twenty lambs were sheared. The lambs were sold in lots between Jan¬ 
uary and the middle of April, some in Canada, some in Buffalo, New 
York, and ninety-nine were sent to England. The price received 
ranged from 5£ to 7 cents per pound. In calculating the. financial results 
the care and the value*of the manure were taken into account, and the 
feeding stuffs were charged at the following rates: Kape pasturage 
#8.46 per acre, hay $t>, unsheathed oats #0, silage $2, and bran #f4 per 
ton,- roots 6 cents, oats 26 cents, and peas 50 cents per bushel. The 
first cost of the lambs, food, etc,, was $3,003.39, and the receipts were 
$3,698.76, a total profit of $635.37, or 95 cents per lamb, for the winter’s 
feeding. 

The ninety-nine lambs sent to England 64 brought the highest prices 
that were then paid for choice lambs. They sold well in competition 
with the best mutton of Wales and Scotland. While sheep brought 
alive from South America sold for but 6 pence per pound, dressed 
weight, these lambs brought 8^ pence per pound.” The cost of send¬ 
ing the lambs to England and selling them was $357.69, or $3.61 per 
head. This included freight, food, care under way, etc. The profit, 
realized on these lambs was $53.07, or 54 cents per head.— «e. w. A. 

Feeding shorn and unshorn lambs in winter, T. Shaw and (J. A. 
Zavitz (Ontario College Sta. Bui No. 88, Nov . JU, 189,2, pp. 7—6').— 
Twenty lambs were divided into two equal lots, and December 3 the 
lambs of one lot were shorn, the others remained unshorn. From this 
time until April 12 the two lots were fed alike on a mixture of three 
parts of oats, two parts of peas, and one part of wheat bran by weight., 
with sliced turnips, mangel wurzels, and hay ad libitum. The valuation 
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of the feeding stuffs was, hay $9 and bran $ 14 per ton, oats 26 cents, peas 
50 cents, and sliced roots 0 cents per bushel. The unshorn lot made an 
average gain per head of 43J pounds, and the shorn lambs 31 pounds. 
They were sold at 7 cents per pound, live weight. The financial result 
was a profit of $34.46 for the unshorn lot and $34.6L for the shorn lot. 
The cost of food was practically the same for both, but $5.85 was re¬ 
ceived for the wool from the shorn lot.— E. w. A. 

Feeding lambs on different rations, T. Shaw and G. A. Zavitz 
(Ontario College Sta. Bui. No. 83, Nov. 21, pp. 7, S). —Three lots of twenty- 
five lambs each were fed from December 31 to April 30, one hundred 
and twenty days, as follows: 

Lot 1, grain mixture of oats, peas, and bran, with sliced roots and hay. 

Lot 2, whole oats, sliced roots, and hay. 

Lot 3, grain mixture like lot 1, silage, and hay. 

In this experiment, therefore, silage was compared with roots, and 
whole oats with an equal amount of grain mixture. The largest gain 
was made by lot 2, and the next largest by lot 1. The cost of food per 
pound of gain was 8.47 cents for lot 1,7.93 cents for lot 2, and 7.82 cents 
for lot 3. 

‘‘In this experiment the rations with oats alone made mutton more 
quickly and more cheaply than the ration with oats, peas, and bran. 
While the ration with silage did not make mutton quite so quickly as 
the corresponding ration with roots, it made it more cheaply.”—E. w. A. 

Butter fat in milk and cream, H. H. Dean ( Ontario College Sta. 
Bui. No. 76, June 22,1892, pp. 6). —This bulletin relates to the payment 
for milk at creameries on the basis of the fat content of the milk or 
cream furnished. The author indorses the Babcock test for this pur¬ 
pose. 

Observations are also reported ou the variation in the percentage of 
fat in the milk of eight cows from day to day during eight days. “ The 
widest variation in the morning milk during forty-three trials was 
0.85 per cent, in the evening milk during twenty-live trials 0.75 per 
cent, and in the combined morning and evening milk during sixteen 
trials 0.60 per cent.” In a number of eases in which the percentage of 
solids in milk was determined by analysis and by calculation with the 
aid of the simplified formula given by Babcock in the Annual Iteport 
of the Wisconsin Station for 1891, p. 292 (TO. S. B., vol. iv, p. 189), the 
average difference between- the two sets of results was only 0,26 per 
cent.— e. w. A. 

Butter-making on the farm in sumifler, IT. II. Dean (Ontario Col¬ 
lege Sta. Bui. No. 75, June 22,1892, pp. 7).— This popular bulletin dis¬ 
cusses the precautions to be exercised in the stable and iu the dairy, and 
gives directions for churning and butler-making in general.—E. w. A, 
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The intensity of respiration in shade-loving plants (Ueber die AthmungsintensiWt 
von Sehattcnpflanzen), Adolf Mayer.— ZandiK Vers. Slat, 41, Heft 5 and 6, pp. 
441-417. 

The daily and hourly assimilation of carbonic acid by beet, turnip, potato, 
artichoke, oat, summer wheat, corn, and horae-bean plants (Ueber liigliche mid 
stUndlicJut Assimilation cinigcr Kulturpjlansen ), IV, Brooks,— Hot CentmlbL, 52, Nos, 
5 and 6, p. 288; abs. in Forseh. Orb. agr. Physik, in, Ileft 5, p. 445. 

Field experim?uts on fixation of free nitrogen, J. Mason.— Jount. Hoy, Aejtic, 
Soc, of England, 8 (tS98), ser. 3, p. 651. 

Contributions to the morphology of the organisms of nitrification, S. Wino¬ 
gradsky.— Arch. ffm. Mol . Si. Petersbonrg, 1892, pp. SG-187; abs. in Forseh Gcb. agr* 
Physik, 15, Heft 5, pp. 415, 416. 

The production of albumen in the plant and the part played in the same by 
phosporic acid (Erzeugung von Mivemin der Pjlmze und Milmrfomg tier Phosphor- 
siiure bei demlhen), Adolf Mayer.— Lmdw . Jwm St at, 41, Weft 5 and 6, pp. 483-441. 

Concerning the temporary disappearance of secondary growth in thickeness 
of trees, L. Jost (Bedbachtungcn iiber den seiQiahm Verlauf des seomdUren Dicftm- 
wachstums der Biiume). — Ber. dent, hot Ges., 10, &tft 10, p. 587. 

The unequal thickening of the lignified parts of plants by reason of position 
(Ueber das unglewlweitigc JJiclcenwachstim des HoMtiirpcr in Folge der Luge), J. Wies- 
mm.—Bcr. dent hot Ges., 10, Weft 10, p. 605. 

Some cases of inversion in growth, M, J, Masi'EUS.— Jonrn. Bot., 81, p. 85, figs. 5. 
Investigations on the localization of the vegetable oils in the germination of 
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seed (Reciter dies m? Ulocalisation des hi ties grasses dans la germination des graines), 
E. MESXAim.— Compt , rend., 116 (1893), No, 3, pp. 111-114 , 

Time of the appearance of trehalose in mushrooms (Sur Vtpopie de Vappariihm 
da trehalose dans les champignons), E. Bourquelot.— Ml. Soe. My col., 1893, No. 1, p. XL 

Sugar materials contained in mushrooms (MatUres mcrees contemes dans les cham¬ 
pignons), E. BouRQUELOT.— Bui. Soc. My col., 1893, No. 1 , p.51. 

The composition of bacteria as influenced by the material in which they grow 
(Die Zusammensetzmg der Bacterien in Hire Ahhlingiglceit von demN5bhrm,ateiidal),E.GjRk- 
mer.— Arch. Ryg., 13, Reft2, pp, 151-195. 

Separation of microorganisms by centrifugal force (Separation des mieroorga- 
msmes par la force centrifuge), R. Leze.— Compt. rend., 115(1893), No. 26,pp. 1317, ISIS. 

Drainage waters of cultivated soils (Les eanx de drainage des Urres cultivees), P. 
P. Deh£rain .—Compt rend., 116 (189$), No, 2, pp. 38-37. 

Relation between the height of the sea level and the soil temperature (Der 
Ninfluss der MeeresMhe auf die Boden temperatur, mit spesieller Beruclmehiigung der 
Bodemvanne Miinekens), E. Erermateb.—F orsch. Gel), agr. Bhysilc, 15, Reft5,pp. 385- 
399. 

Investigations on the effect of water on the growth of cultivated plants under 
various physical conditions of the soil (Tinier suchungen liber den Ninfluss des Was- 
sers auf das Waehsthum der Nidturpflanzen lei rerscliiedenw physikaliseher Beschaffenhcit 
des Bodens), E. Wo llny.— Forsch. Geb.-agr. Fhysik, 15, Reft5, pp. 427-438. 

Denitrifying oi'ganisms in soils, E. Giltay and J. H. Abisrsost.— Arch. Nderlan- 
daises. 1891, p. 341; cibs. in Forsch. Gel), agr. Fliysilc, 15, Reft 5, p. 416. 

Relation between humus formation and lime content of soils (TJeber die Bezie- 
hung zwischen Kumishildimg undKalkgehaltdcr Bodenarten), E. W. Hilgard.— Forsch, 
Geb. agr. Fhysik., 15, Reft 5, pp. 460-405. 

The behavior of iron oxide in the soil and in rocks (Das Verhalten des Risen- 
oxyds in dem Boden md den Gesteinen), R. Saciisse and A, Becjcer.— Landw. Vers, 
Slat., 41, Reft 5 mid $, pp. 453-466. 

Dosses of nitrogen by manures (Les pertes de Vazote dans les fimiers), A. MONTH 
and A. 0. Girard.— Compt rend., 115 (1893), No. 26, pp. 1818-1321, and 116 (1893), 
No. 3, pp. 108-111. 

Loss of nitrogen from manure (Deperdilion de Vazoic desfumiers), L. Degrully.— 
Frogres Agric. et Title., 10, No. 6, p. 131, 

The fermentations of manure (Sur les fermentations du fimier), A. Hebert.— 
Compt. rend., 115 (1892), No. 26, pp. 1321-132$, 

The importance of lime and magnesia salts to agriculture (Die BedeiUmig der 
Kalk- und Magnesiasalze in der Landwirtschaft), 0. Lo kw.— Landw, Vers. Stat, 41, 
Reft 5 and 6, pp. 466-475. 

The condition of the phosphate market in Germany (Zur Lags des Bhosphorsiiu - 
remar tiles), J. H. Vogel. — Mitt. deut. landw, Ges,, 1892-98, No, 17, pp, 160-164. 

Report on field experiments in Schleswig-Holstein in 1891 with barley for 
brewing (Berkht liber die Anbauvcrsuche mit Brangcrste in Schleswig-Rolstein, 1891), 
A. Emmerling and H. Hilbert,— Landw. Wochenbl. Schleswig-Holstein, 1892, No. 59, 
pp. 457-459 f and No. 51, pp 465-468. 

Kangra buckwheat,— Kmc Misc. Bui, 73, p. 1, 

A contribution on some species of leguminosse ( Zuv Kentniss ehiiger Lcgumi- 
nosengattmgen), P. TaXjrert ,—Ber. deut. hot. Ges10 , Reft 10, p. 637, plate l. 

Wood ashes as a fertilizer for tobacco (Die Holzasche als Danger fur Wiesen 
und Felder, namenilich mch deren Bedeuiung fur den Tabakbau), J. NESSLER.—Woch- 
enll landw . Ver. Baden, 1892, No, 22, pp. 255-257; abs. in Centralbl agr. Chem., 22, Reft 
1, p. 64. 

The early formation of gluten in wheat (Sur le preexisteiiGC dn gluten dans le 
Hi), M. Ballard.— Compt. rend., 116 (1893), Mo. 5, pp. 202-204. 
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Empirical formulas for fertilizers for grapevines (Fortuities empiriques de fu- 
mures pour la vigne), L. Deguully.— Progrh Ayr. ct Filic, 10, No. 4, p. 78. 

Plaster in viticulture (Lepldire cn viticulture), G. JBattanciion .—Progrhs Agr. et 
Vilic10, No, 5, p. 00. 

Synopsis of species of Canna, J. G. Ba icer,— Gardener's Citron,, 13, pp. 43, 70. 
New species of orchids.— Kew Mi sc. Bui., 73, p. 4. 

New species of Cycas, W. Care others .—Jo urn. Hot. 31, No. 1, pp. 1-3. 

Tew poisoning, W« Carrutheks et al .—Jo urn. Boy. Ay He, Son. of England, S 
(1393), scr. S, p. 698, 

On some weed seeds of importance in determining the origin of foreign seed 

(Ueber einige Unlcrantscmen welche under Zhmlihiden fur die Provenienbestimmung 
mslandiwher Saahcarcn richtig sind), 0. Bukuuarjd.— Landio. Vers. Stat. 41, Iff eft 
6 end 6, pp. 449-453 

'Some new TJredineae (Einige neue Uredhieen), P. Dietel.— Eedwigia, 1893, Heft 

6, p. 288. 

Histological researches on TXredineae (Itecherches liistologiques sur les Urddindes), 
3?. A. Danheard and Satin Trouefy.— Com.pl, rend., 116 (1893), No. 5, pp. 211-313. 

Finger and toe disease of turnips (Plasmodiophora bnmicce), W. Carruthers.— 
Journ. Boy. Agric. Soc. of England, 3 (1SD2), set. 3, p. 70S. 

Disease of chestnut trees (Maladie des chdtaigmers), L. Deguully .—Progres Agr . 
et Vilic., 10, No. 6, p. 135. 

Canker of larch, W. Carruthers. — Jour. Bog, Agric. Soc. of England, 3 (IS92), ser. 
8, y. 792. 

Injurious effects of Flioma betae on sugar beets ( Vcl>er den die Zuclcerruben zerstor - 
enden Pits, Phoma betw), Frank.— Zeiisoh. Znckmnd., 42 (1SD2), p. 904; Cliem. Ztg., 
1893, No. 6, Bepert., p. S. 

The repression of Phylloxera (Die BeUhnpfmig der Beblaus, Phylloxera mstatrix), 
A. LaCiimann.— Central!)I agr. Client., 22, Heft 1, pp. 8-31. 

The origin and multiplication of Ephestia kiihniella in the mills of Franca 
(Origine et multiplication de VEphesiia kuchntella dans les moulins en Prance), J. 
Danysz.— Compt. rend., 116 (1893), No. 5, pp. 201-209. 

Effect of potash salts incorporated in the soil on beet nematodes (Ueber den 
Einflnss der dem Boden ztt DUngnngszweaken einrerliebten Kalisahe auf die Biibennem- 
atode, Heterodera schiehUi), M. Hollrung.— Zeituh. landw. Cent. Ter, Sachsen, Dec., 
1892, pp. 419-425 . 

Effect of potash salts on beet nematodes (EhJims der Kalisahe auf die Riihcnne - 
matode), Hollrung. ZeiMt. Zuchcrind., 42 (1893), p. 918; abs. in Ghent. Ztg., 1893, 
No. 6, Bepert., p. 8. 

Examination of the residues from the manufacture of peanut oil ((Ptvrsuehun- 
gm iifwr die Putter mil tel tics Handels; III. Eiirftsfiinde der Enin iissoljahrikation), P. 
UllMTZScnL— Landw. Vers, Slut,,, tl, I left 5 ami 6, pp. 385-181. 

At what price and in what amount can dried beet residue be profitably em¬ 
ployed as a feeding stuff? (Bel welckcn Premti itucl in Welches Me.ngm kamidie Verum- 
dung der geiroehneten Riibeimhnitzel in dor PuttermHon mthsam crscheinenf) Kkemi\— 
Bmmmhwg, landw. Ztg., 1892, No, 52, pp. 223-225. 

On the mustard oil content of rape and of oil cakes (Ueber den SmtfolgehaU in 
Baps and Oelkwkm), A. Schuster and hlmnu.—Chem. Ztg,, 1892, No, 104, pp. 1954, 
1955. 

The influence of light and darkness on the animal body (Einflnss von MM und 
DimMheit auf den thiemchen Organwmus),Gii8vv enbe rger. — Pharm. Ztg., $7(1892), 
p, 796; abs. in Cliem. Ztg., 1893, No. 6, Bepert., p. 8, 

Influence of movement on the development of hens' eggs (Influence dn mowed- 
mmtsur le&fadoppmmt dm mnfs depoute), A. IUrcacul— Compt* mill, 116 (1893), No* 
2, pp, 71-73. 
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Analyses of some cheese and milk samples (Einige Anahjsen von Ease nvd 
Mihhproften), A. Stift. — Zeitsch. Nahrungsmitteluniersueh. u. Egg., 6(1892), p. 454; 
afts. in Client. Ao. 103, Bepert., p. $66. 

The “ acid butyrometric ” method of rapidly determining fat in milk (Die 
Acid-Bufymnetric ala universal Fettle six m mu n gs-Mcth ocl e) .—Ch cm. Ztg., 1892, No. 98, 
pp. 1839-1840. 

On the Fennetier method for recognising margarin in butter, A. Pizzl— Stas, 
eper. agr . ital., 22, p. 131, 23, p. 38; abs. in Client, Ztg., 1893, No. 6, Bepert., p. 7. 

Various papers on abnormal milk —Analyst, Jan., 1898, pp. 1-12. 

Is tartar emetic transmitted to the milk ? ( G-ehi Tartarus stiUatus in die Milch 
after f) Baum. — Monat. pralct. Tierheilkwnd., 3, Eefi 9; abs. in Chem. Centralbl., 1893, 
I, Wo. 3,p. 162. 

Tests of various hand milk-separators (Priifung verschiedener HandmilchcenirU 
fugen), J. Klein and M. Kuhn. — Centralbl. agr. Chem., 22, Eeft 1, pp. 47-49. 

Concerning the best form of separator for creamery use (Ein Beitrag zu dei 
Frage, Welches ist die fteste EntrahmungsmaeUne fur den Molkereibetrieb?), Zecher. — 
Zeitsch. landw. Cent. Ver. Sachsen. Dec., 1892, pp. 427-430. 

Cream-collecting creameries in the United States ( Bahn-Sammel-Molkereien 
in den Vereinigten Staaten von Nordamerilca), A. G. Yietk.—M ilch Ztg., 1892, No. 48, pp. 
805-807. 

Per cent of nitrogenous substances in grape must ( Defter den Gehalt an stieksUp 
haltigen S lifts tan zen in Traubenmosten aus dem Anstaltsgui in S. Michele), E. Mach and 
K. Portkle.— Landw . Vers. Stat ., 41, Heft 4,pp. 264-269. 

Experiments on the diminution of the coloring matter in wines by keeping 
(Tersuche iiber die Aftnalm des Farftstoffgehaltes beimLagem der Wein), E. Mach and K. 
Portele. — Landw. Vers. Stat:, 41, Eeft 4, pp. 279-282. 

Changes in the acid and glycerin content of wine during fermentation and 
during keeping (Uefter die Verdnderungen in Gehalt von gesammi Siiure %nd Glycerin 
wcilt rend der GUrung und Lagerung der TVeine), E. Mach and K. Portele. — Landw. 
Vers. Stat., 41, Heft 4, pp. 270-278. 

Examination of the residue obtained by evaporating wine (Sur le dosage dt 
Vextrait lame par Vevaporation du vin), J. A. Muller.— Chim. etPhys., 27(1892) 
ser. 6, Nov., pp. 340-352. 

Boric acid as a constant constituent of beer and hops (Die Borsaure ein steter 
Begleiterdes Biei'es und ein ivese?itlicher Bestandtheil des Eopfens), J. Brand. —Zeitsch 
gesammi. Bramvesens, 1892, p. 427; abs. in Chem. Ztg. 1892, Bepert. p. 350. 

Improvements in the manufacture of vinegar (Neuerungen aufd&m Gebiete a 
Essig-Industrie), O. Steinmetz. — Chem. Ztg., 1892, No. 92, pp. 172$, 1724. 

On analysis of beeswax (Zur Analyse des Bienenwaehses,) K. Benedikt. —Che 
Ztg. 1892, No. 102, p. 1922. 

Improvements in leather manufacture (Neuerungen auf dem Gebiete der Lede 
brikalion,) Chem. Ztg., 1892, No. 101 , pp. 1901-1905 . 
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Arkansas Station. —E. B. Kins worthy, of Arkadelphia, and J. K. Tillman, of 
Fayetteville, have been appointed members of the board of trustees, vice H. 0. Bunn 
and W. B. Welch. The substation at Pine Bluff has been discontinued, and a now 
substation has been established at Camden, in the southern part of the State, where 
there are pine lands with light sandy soil. 

California University and Stations.— M. Kellogg has been elected president 
of the university; R. D. Cruickshank, foreman of the Coast Range station, at Paso 
Robles, has resigned and H. Tyson has been appointed his successor. 

“ The station at Berkeley has just completed extensive additions to the orchards 
and vineyards at the four substations. At the South California station, in Chino 
Valley, about one hundred new varieties of grapes have been planted, each sort being 
represented by from twenty to thirty vines. The varieties are chosen with especial 
reference to the climate, many of the Persian and south of Europe varieties being in¬ 
cluded. Twenty species of Vitis have been sent for trellis and ornamental planting. 
About 3 acres of new orchard have been planted at this station, all of new sorts, 
including many seedlings of promise never before sent out. The collections of 
prunes, walnuts, apricots, peaches, oranges, lemons, and olives at this station are 
now larger than any private grower possesses and will he of great horticultural 
importance to southern California. 

“The station at Paso Robles in the Coast Range has received large orchard addi¬ 
tions in the line of new varieties of deciduous fruits. The vineyard, which bore 
heavily last season, is already so largo that only about thirty kinds could be added 
with advantage. , 

“The station at Tulare City in the San Joaquin Valley received trees for about an 
acre of new orchard and many seedlings, besides new iigs and grapes. 

“The Sierra Foothill station at Jackson, Amador County, has received trees and 
vines of new sorts to plant nearly 4 acres, besides new collections of olives, small 
fruits, etc.” 

Georgia Station.—T he station herd of twelve cows has been successfully de¬ 
horned. Tlio operation did not cause fever or diminution in the Bow of milk, but 
made a favorable change in the dispositions of the animals. 

Tdaiio College and (Stations.— Since the college opened in October, 1892, about 
one hundred and thirty students have been in attendance. Three stations have boon 
organised in different parts of the State, at Grangevillo, Idaho Falls, and Nampa, 
and preparations have been made to begin held experiments the coming season. Tim 
station staff is constituted as fallows: F. B. Gault, president of the University of 
Idaho; R. Milliken, director, agriculturist, horticulturist, and entomologist; C. W. 
McCurdy, chemist and botanist; J, E. Ostrander, civil engineer; and I. A. Funk, 
treasurer. 

Maine Station.— An analysis of Marvin’s Electioneer Brand Horse and Cattle 
Food by the station chemist indicates that it is made up of linseed meal, with the 
addition of small quantities of fenugreek, camphor, and ginger, and that, if used 
according to directions on the packages, it has no special vain© either as feeding 
stuff or medicine. 
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Massachusetts Hatch Station-. —The Massachusetts Society for Promoting Ag- 
ricnlture has provided for a large extra edition of Bulletin. No. 20 of tlie station, 
which contains a report on a number of the more important injurious insects selected 
for description at the request of the society. 

Mississippi CoLLE&E.-*-BulletiniN T o. 1, issued January, 1893, by W. L. Hutchinson, 
State chemist, contains notes on the analysis and valuation of fertilizers; tabulated 
analyses of 45 samples of commercial fertilizers collected during the season of 1892-’93; 
guaranties of composition filed in the office of the State chemist, 1892- ; 93; text of tlie 
State law relating to fertilizers; and directions for sampling. 

Oklahoma College and Station. —The board of regents is at present consti¬ 
tuted as follows: R. J. Barter, Stillwater, president and secretary; A. A. Ewing, 
KingfisheT, treasurer; C.O. Blake, El Reno, attorney; J. E. Quein, Edmond; J.C. 
Fletcher, Chandler. 

South Carolina College and Station. —J. S. Newman has been appointed act¬ 
ing president and director vice H. A. Strode, resigned; J. S. Pickett has been added 
to the station staff as foreman of the farm. The board of control consists of M. L. 
Donaldson, chairman; J. E. Bradley, and D. T. Redfearn. 

Washington Station. —J. W. Heston has been appointed president and director 
vice G.Lilley; E. R.Lake, vice-president and horticulturist; J.P. Hendricks, agri¬ 
culturist, vice J. O’B. Seobey; G. H. Watt, chemist, vice G. G. Hitchcock; and C. V. 
Piper, entomologist. A small forcing house has been erected, in which investiga¬ 
tions on a disease of tomatoes will be undertaken. A herd of seven Holsteins has 
been added to the farm stock. 

Austrian Agricultural Schools.— According to a statement of the Austrian 
minister of agriculture, published in Land, u. Forshv . Unterrichtsseitung, Austria has 
102 agricultural schools, classified as follows: Agricultural and forestry schools, 45; 
agricultural winter schools, 26; dairy schools, 5; nursery schools, 5; schools for 
gardening, horfciculture, and hop culture, 17; schools for brewing, malting, etc., 
4. The annual cost of these schools is about $425,000. 

Seed Control Station at Vienna.— The report of this station for the year 
ending July 31, 1892, contains accounts of examinations of seeds of grasses, forage 
plants, sugar beets, grains, etc. The total number of tests during the year was 
2,980. 

Japan- —This Office has received the Seventh Statistical Report of the Agricul¬ 
tural an<t Commercial Department, and reports on experiments in rice culture in 
1891, and with varieties of wheat, barley, and rape, and with fertilizers for these 
crops in 1892, at the station at Nishigahara, Tokio. These documents are in the 
Japaneses language. 

Dairy Industry of Denmark.— The preliminary report of C. C. Georgeson, special 
agent of this Department, gives an account of the methods pursued by the Milk 
Supply Company of Copenhagen and of a Danish dairy farm near the City ofVorcl- 
ingborg, together with data regarding the trade in Danish butter in the London 
market. It is stated that the uniformly good quality of Danish butter is largely 
due to pure cultures of cream ferments which are in common use in all good dairies. 
These cultures are offered for sale by two or three laboratories and are propagated 
in skim milk at a given temperature, and are then used for ripening the cream. 

Digestibility of pentose carbohydrates in feeding stuffs,— Agricultural 
Scienee for February, 1893, contains an article by Dr. W. E, Stone and W. J. Jones 
on the digestibility of pentose carbohydrates in feeding stuffs. Dr. Stone has 
given much study to this class of bodies, and previously reported a short experiment 
with rabbits on their digestibility. As is generally known, pentose carbohydrates 
are a class of bodies having the general formula C 6 Ha0 4 , which by inversion yield 
either arabinose or xylose. They have previously been shown by Dr. Stone to occur 
in considerable quantities in the nitrogen-free extract of hay and other coarse fod¬ 
ders, hence this information regarding their digestibility forms a valuable contri- 
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bufcion to the knowledge of tlie digestibility of the nitrogen-free extract. From 
the trial with rabbits it appeared that about GO per cent of the pentosans wore 
digestible. The present study was made on materials furnished by Trot Jordan, 
of the Maine station. These materials consisted of the feeding stuffs used in several 
digestion experiments with sheep, and the dung excreted. The experiments by Jor- 
dan had shown the percentages of digestibility of the different food nutrients of the 
material, some twenty in number. The experiments of the present series were made 
especially to determine the percentages of pentosans which had been digested. 

This was done by determining the amount of pentosans fed and the amount of the 
same materials excreted in the dung. 

The following table shows the result of the study, giving the percentage of the 
nitrogen-free extract in the original material, percentage of pentosans in the same, 
and the percentage of pentosans found to be digested: 

Digestibility of pentosans in various coarse fodders. 


3un<l of food. 


Phleum pratensis: 

Early bloom. 

Late cut. 

Early bloom. 

Late cut. 

Timothy hay {chiefly Phi cum hmtonsis)_ 

Bo. 

Dauthoma spicata. 

Agrostis vulgaris.,.. 

(Jalamagrostis canadensis. 

Triticum repeus. 

Hungarian grass. 

Xrifolium bybridum... 

Field corn ladder.-. 

Southern corn fodder... 

Timothy hay and sugar beers. 

Timothy hay and rutabagas. 

Timothy hay and wheat bran. 

Timothy hay and gluten meal. 

Agrostis vulgaris hay and wheiu bran . 

Agrostis vulgaris hay and wheal middlings. 


Nitrogen- 

free 

extract in 
food. 


Pentosans Pentosan a 
in food. digested, 


Per cent. 


Per cent. 


Percent. 


51.94 

15. C5 

53.51 

16.17 

4G. 50 

12.50 

51.11 

14.26 

50.17 

31.50 

50 16 

12.25 

52.07 

12.24 

6.1.43 

13.27' 

45.25 

10.81 

52. 94 

11.58 

47.32 

13.70 

44.39 

S. 83 

52.45 

1(5.46 

46 09 

11.52 


OM 
62. S 
51.<5 
■is. a 
48.0 
4!>.S 
68.0 
7(1.0 
90.4 

59. y 
68.2 
50,61 

70. U 
69.(3 

71. a 

57. 1 
45.fi 
59, L 
54,1 
64. » 


The authors remark in el osi ug:“ These results are worthy of eonsi deration, Twon ty 
of the best-known food stnil’s for cattle are here shown to contain a minimum of 
from 6 to I(> per cent ol’ their dry woighfc in pentosans, of which an average of only 
58.2 per cent, is found to be digestible. It appears then that while these bodies are 
to be for the present classified among the carbohydrates, they are really much fens 
digestible, and hence of less food value than the better known members of this 
group, sueh a,s starch, sugar, etc. In many cases the indicated digestibility is gvc*l 
less than that assigned to the fiber of the same material, and the average of all ill# 
experiments is but little higher than the correspoiu ling average for ill© fiber. Indeed 
from the data at bandit would appear that of all the food constituents capable of 
digestible estimation, these are among the loss solubleiu the digestive fluids, although 
commonly included among those substances which are regarded as in a high degree 
digestible. 

“Not only do pentosans seem to be of low digestibility, but according to Ebstein 
the pentoses derived from them by hydrolysis (nrabinose and xylose), are little if at 
all assimilated, although readily soluble. He has lately shown that pentose sugars* 
even in very small quantities, are not assimilated by the human organism. * * * 
In the light of Ebstein's observations there is, moreover, good reason for believing 
that even such portions of the pentosans as are dissolved in the digestive tract, are, 
after all, not assimilated," 
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Feeding stuff from molasses.— A company lias been formed in Co then, Ger¬ 
many, to utilize beet molasses by manufacturing it into a feeding stuff which can 
be conveniently handled and transported. It has been found that by mixing certain 
materials with molasses, which also adds to its value for food, a dr\, mealy food can 
be produced. Experiments with this new molasses food by farmers and at some of 
the experiment stations are said to have given excellent results. Arrangements are 
being made to manufacture this food in large quantities. 

Mallein fob the diagnosis of glanders,—A n account of investigations on the 
use of mallein for the diagnosis of glanders in horses and experiments with the 
albnmose extracted from cultures of the Bacillus malleus by E. A. Schweinitz and F. 
L. Kilborne, of the Bureau of Animal Industry, was published in the Journal of 
Comparative Medicine and Veterinary Archives , vol. 13, No. 11, pp. 643-657. 

New busts from Kansas.—Two new species of rusts from Kansas are described 
by P. Dietel in Eeduigia, 1892, Heft 6, p. 288. They are Puccinia cldoridis , parasitic 
on the leaves of Chi oris vorticillata , and P. hartholmewii, on the leaves of Bouteloua 
oligosiachya . 

Blettingof apples.— A decay of Beauty of Kent apple is described in Gardener’s 
Chronicle, 13, No. 315, p. 47, as follows: The rind becomes entirely black, thickened, 
and leathery, as though tanned. The flesh becomes a brownish soft pulp, devoid of 
flavor, and of a gummy consistence. An analysis of the fruit showed an entire 
absence of malic acid, and the starchy matter had become converted to a semi- 
gummy substance. 

Bibliography of Australian economic botany.— Part I of a bibliography of 
Australian economic plants, by J. H. Maiden, has been issued by the Department of 
Public Instruction at Sidney. It is No. 10 of the Technical Educational Series, and 
contains the bibliography of the following subjects: General economic plants, 
exhibitions, foods, forage plants, stock poisons, drugs, eucalyptus and its oils, per¬ 
fumes and essential oils, gums, resins, kinos, manna, dyes, tans, timbers, fibers, and 
indexes to authors and subjects. 
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In a recent bulletin of the Massachusetts State Station (see p. G63) 
attention is called to two important factors in estimating the value of 
commercial feeding stuffs, which are very often disregarded by purchas¬ 
ers. One of these is the manurial value. The difference in the value 
of feeding stuffs in this regard may be very great. At the time the 
bulletin was prepared, a ton of corn meal costing $21 had a manurial 
value of $7.31, while an equal amount of cotton-seed meal costing $28 
had a manurial value of $23.52. Obviously it would be poor economy 
to neglect snch large differences in making selections of the feeding 
stuffs on the market. These are familiar matters to our station work¬ 
ers, but there is still great need that the stations, especially in regions 
where soils demand the liberal use of manure, should continue to urge 
upon their constituencies the folly of buying feeding stuffs without 
considering their manurial value. 

The other point emphasized in this bulletin is the great variation in 
the actual value of the same kind of feeding stuff as offered for sale at 
different times and by different dealers. The extensive use of a variety o f 
commercial feeding stuffs, such as gluten meal, corn germ meal, brew¬ 
ers’ grams, and other by-products, is so recent that comparatively few 
farmers have realized that while these materials may seem on casual 
examination to be good food for their animals, there may be deficiencies 
in their chemical composition, which make them almost valueless. The 
necessity for the analysis of fertilizers is now generally recognized and 
the regulations governing the trade in fertilizers are increasing in 
stringency. The inspection of fertilizers, inaugurated and still largely 
carried on by the stations, has saved the farmers of 4 the country millions 
of dollars. But the interests involved in the trade in commercial feed¬ 
ing* stuffs are greater than in the case of commercial fertilizers. For, 
as Dr. Goessmanu says, “the money invested by farmers for securing 
commercial feed stuffs as an additional food supply for home consump¬ 
tion, exceeds today many times the amount spent for commercial 
fertilizers.’* 
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Analyses reported in the bulletin show very 'wide variations in tbo 
feeding value of tlie same kind of feeding stuff. For example, in 22 
samples of gluten meal tlie protein varied from 36 to 25 per cent, and 
the fat from 12 to 4 per cent; in 35 samples of wheat bran the protein 
varied from 20 to 15 per cent, and the fat from 6 to 3 per cent; in 4 
samples of brewers’ grains the protein varied from 33 to 10 per cent, 
and the fat from 6 to 2 per cent. 

“The fact that the majority of this class of feed stuff's are waste oT" 
by-products of other industries renders them in an exceptional degree 
liable to changes in composition. This feature in their production de : 
serves a most careful consideration, from a financial point of view, on 
the part of the buyer. * * * 

“The liability of pecuniary losses on the part of the buyer, in conse¬ 
quence of exceptional variations in the percentage of nitrogenous or¬ 
ganic matter, crude protein or fat, or of both, is quite frequently greatly 
aggravated by most unexpected serious fluctuations in the market cost 
of leading feed stuffs. * * * 

“Names may remain the same, and in fact do remain in some in¬ 
stances, wTiile the composition of the article suffers serious changes in 
consequence of changes in the parent industry.” 

For these and other reasons the author of the bulletin believes that 
the trade in commercial feeding stuffs should be subjected to State 
inspection in the same way that the fertilizer industry has been. 
Whether such inspection is necessary or desirab le we do not, now care to 
consider. But certainly the attention of farmers should be aroused to 
the importance of buying only such feeding stuffs as will meet their 
needs, and of insisting that the dealers in such products should guar¬ 
anty their composition. When once the agricultural public realize 
what is really involved in this business they will easily be able to devise 
methods for its proper regulation. 

One feature of the trade in commercial feeding stuffs which calls for 
special comment is that relating to the so-called “ condimental” foods. 
Recent analyses by the stations have shown that in a number of in¬ 
stances these preparations contain only ordinary food materials mixed 
with substances of doubtful mediciual value. When a farmer is asked 
to pay tor linseed meal at the rate of $1,000 per ton simply because a 
harmless quantity of fenugreek has been added to it he probably has 
some reason to believe that he is being imposed upon. The lordly 
name which the preparation has assumed will hardly increase the 
health of his animals or relieve the leanness of his pocketbook. De¬ 
tective work may not be the highest service which the stations can 
render to the farmer, but it may be and has been exceedingly useful. 



THE RELATION OF THE PHYSICAL PROPERTIES OF THE SOIL 
TO THE CULTIVATION OF PLANTS.* 

Dr. Ewald Wollny. 

If the supply of atmospheric oxygen in the soil is reduced below a 
certain limit or ceases altogether, the processes of decomposition of 
organic substances take on an entirely different character, chemically 
as well as physiologically, from those above described. In case of free 
access of oxygen the end products of decomposition are carbonic? acid, 
water, and ammonia or nitric acid, but when the supply of oxygen is 
insufficient or is entirely cut off the following products may result: 
Carbonic acid, marsh gas, or hydrogen; different organic nitrogenous 
compounds, as leucin, tyrosin, indol, skatol, and primary amines; am¬ 
monia, nitrites, nitrous acid, or free nitrogen; and volatile fatty acids, 
such as butyric acid. A peatlike mass, designated as “acid humus,” 
is left behind. The kinds of compounds formed vary with the external 
conditions. 

The chemical phenomena of putrefaction, or decomposition with 
reduction, as this process may be appropriately called, have as yet been 
comparatively little studied. Nevertheless, the facts already at hand 
are such as to give a general idea of these phenomena, as will be 
explained in detail in the following pages. 

Carbonic acid always appears among the products of putrefaction, 
but with a limited supply of oxygen its rate of formation is extremely 
slow in comparison with that which occurs when the access of air is 
unhindered. Only a small quantity of oxygen is derived from the 
putrefying substance itself, and this comes principally from its easily 
reducible constituents, namely, nitrates, nitrites, nitrous oxide, ami 
also compounds of iron and manganese in their higher oxidation stages. 
Organic matter, during putrefaction, withdraws the oxygen of all these 
compounds energetically and under certain conditions, entirely. For 
instance, reduction of ferrous sulphate in swamps, as Maereker has 
observed, may go so far as to result in the formation of ferrous sul¬ 
phide.! 

During the changes accompanying putrefaction, apart of the carbon 
of organic substances appears in the form of marsh gas, and in conse¬ 
quence of the formation of ammonium carbonate the mass is alkaline, 
Acording to the experiments of Deherain,! this process seems to take 

* Continued from p. 543, 

t Zeiiscli. landw. Cent. Yer. Sachsen, 1874, p. 70. 

t Oowpt. rend., 98 (1884), p. 377; 99, p. 45; Journ. do l’Agr., 1884, No. 781; Aim. 
Agrtm., 10, No. 9. 
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place only when oxygen is admitted from time to time. If this gas is con¬ 
tinuously absent for a long* time the marsh-gas fermentation ceases en¬ 
tirely, and begins anew only when a certain quantity of oxygen is intro¬ 
duced.* * § 

Besides the process just described, still another form of fermentation 
may take place under certain conditions during putrefaction, which 
gives rise to the formation of hydrogen instead of marsh gas. This 
process is characterized by the acid reaction of the substance, which is 
due to the formation of butyric acid (Deherain). The presence of this 
may be easily recognized from the characteristic odor of butyric ether 
which is produced at the same time. "Whether the hydrogen fermen¬ 
tation depends on the access of oxygen from time to time, as in case of 
the marsh gas fermentation, or whether this process represents that 
form of decomposition which takes place when oxygen is completely 
excluded, is still undetermined. 

The researches to which reference has been made show that the nitrog¬ 
enous constituents are changed during putrefaction in part into the 
sparingly soluble compounds which form the humus, and in part into 
the nitrogenous substances named above. These latter include nitro¬ 
genous organic compounds, ammonia, the lower oxidation stages of 
oxygen as nitrites and nitrous oxide, and ev r en free nitrogen. The 
formation of these latter products, which are particularly characteristic 
of putrefaction, have been the subject of special study by Schlbsing, 
Gayon, and Dupetit,t Deherain and Marquenne,$ Kbnig and Kiesow,§ 
Dietzell,|| Morgen and Kbnig.H 

As has already been indicated the volatilization of organic sub¬ 
stances, when air is excluded, is comparatively slight, and the greater 
part of the material forms a more or less solid, dark-colored, peaty 
mass. This substance once formed changes very slowly, even if com¬ 
pletely exposed to the conditions of decomposition with oxidation. As 
long as organic material is undergoing putrefaction it will become 
richer in nitrogen and carbon, and poorer in hydrogen and oxygen. 
Inasmuch as the entire mass loses weight during decomposition, and 
as the quantity of mineral matter remains unaltered, provided it is not 
washed out, it is evident that the relative amount of mineral substance 
in the humus increases as the putrefaction proceeds.** The most of 
this mineral matter is, however, so inclosed in organic compounds that 
it is practically incapable of assimilation by the roots of plants which 
may come in contact with it. 


* Hoppe-Sey ter: Zeitsch. physiol. Chemie., 8, p, 214. 

tCompt. rend., 95, pp. 64 A, 1365. 

t Compt. rend., 95, p. 691. 

§ Landw., Jahrb., 1873, p. 107. 

II Zeitsch. landw., Ver. Bayern, March, 1882. 

5T Landw. Vers. Stat., 30 (1884), pp. 199, 429. 

**Compare W. Detmer: Landw. Vers. Stat, 14 (1871), p.248. 
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The extent to which microorganisms take part in the oxidation of 
carbon to carbonic acid has been so explicitly stated in the preceding 
pages that no further reference to it is needed here. The question 
now to be discussed is whether the other processes of putrefaction are 
referable to the same cause, namely, the action of microbes. 

The researches of Deh6rain show that the marsh gas fermentation is 
produced by the vital activity of lower organisms, inasmuch as addi¬ 
tion of chloroform, or heating at 85° 0., arrests the evolution of gas 
immediately. At the same time the mass remains alkaline and ammo¬ 
nium carbonate is found in the liquid. 

It was shown by the same experimenter that the'hydrogen fermen¬ 
tation, whiah is characterized by the formation of butyric acid, is also 
caused by microbes. Their activity was apparently not dependent on 
the introduction of air from time to time—distinction from marsh gas 
fermentation—but seemed to take place when air was excluded. As 
regards the question whether the marsh gas and hydrogen fermenta¬ 
tions were both caused by the action of one and the same ferment, the 
difference of the action being determined by the constitution of the 
medium in which the organisms developed, or whether the two kinds 
of fermentation were due to distinct ferments, it was decided by Delic- 
rain that the latter hypothesis was the more probable, and that gen¬ 
erally the one ferment excludes the other. Gayon* also found numer¬ 
ous bacteria in stable manure, which was putrefying without access of 
air, and under these conditions evolving marsh gas and carbonic acid. 

In like manner the reduction of nitrates seems to be a physiological- 
chemical process, as has been shown to he the case with the opposite 
process, namely, that of nitrification which results in the formation of 
nitric acid. The conditions of this reducing process have been studied 
by Gayon and Dupetitf These experimenters observed that as micro¬ 
scopic organisms became plentiful in the solutions of nitrates under 
experiment, the nitrates themselves gradually disappeared. That the 
microbes caused the reduction of the Titrates is evident from the fact 
that when the solutions were sterilized by heating, by chloroform, or 
by sulphate of copper they remained clear and unchanged. These 
organisms cease their activity entirely or to a marked degree when 
spread over large surfaces, and thus exposed to the atmosphere. The 
temperature most favorable to their development lies between 35° and 
40° 0. These organisms reduce the nitrates until free nitrogen is 
formed.. 

Both the investigators observed still another microorganism, which 
withdrew only one third of the oxygen from the nitrates, thus chang¬ 
ing them into nitrites.! 

The morphological characters of the bacteria in question, through 

* Journ. do l’Agr., 1884, No. 881, p,5G7. 
t Compt, rend., 95, pp, 644,1365. 
t Compare E. Br<5al: Ann. Agron. 18 (1892), p. 181. 
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whose vital activity the various processes of putrefaction are deter¬ 
mined, have not as yet been definitely determined. According to F. 
Cohn* the Bacterium termo is the ferment of putrefaction in the same 
way that yeast is the alcoholic ferment, but from lack of sufficient 
observations it is as yet impossible to decide to what extent this hypoth¬ 
esis corresponds to the actual facts. It is probable, however, that 
various organisms take partin putrefaction; as, for example, it maybe 
assumed with certainty that the Bacillus amylohacter of Van Tieghem 
plays a very important rdle in this process. From a biological stand¬ 
point the organisms in question are to be classed with the anaerobic 
ferments—bacteria which are active only in complete absence or with 
an intermittent supply of atmospheric oxygen. 

The existence and activity of the bacteria which produce putrefac¬ 
tion are of course dependent on their environment, and changes in the 
latter cause many changes in the phenomena which they manifest. 
Let us first consider the need of oxygen. The organisms in question, 
which belong to the strictly anaerobic class, as, for instance, Bacillus 
amylohacter , thrive without oxygen when they are in a favorable medium 
of growth; for access of oxygen reduces their development to a mini¬ 
mum or arrests it entirely. Nevertheless some forms appear to be 
able to exist only with an intermittent sujiply of oxygen. Nencki and 
Nageli made the very interesting observation that fermentative bacte¬ 
ria, which increase vigorously without oxygen when placed in a solu¬ 
tion well adapted to fermentation, require oxygen for their activity 
when placed in a less favorable culture medium. 

Just as every process of vegetation is dependent- on the nature of 
the surrounding medium, so the fermentative activity of the putrefac¬ 
tive bacteria is controlled by the conditions of temperature. The case 
here is analogous to that which obtains in decomposition with oxida¬ 
tion. From the data at hand, it appears that when the organisms in 
question are in a suitable culture medium the range of temperature 
in which they are able to grow is wide and has a high optimum. For 
instance, Bacterium termo develops between 5 and 40° C.; tbe optimum 
is situated between 30 and 35° C. The Bacillus amylohacter , according 
to Fite, has its optimum at 40° 0. and its maximum at 45° 0. The 
temperature of growth with some kinds at least seems to be higher.. 
Numerous bacteria can withstand temperatures below the limit of veg¬ 
etation without harm; indeed their life persists at temperatures so low,, 
that the range in this direction may be spoken of as unlimited. The* 
upper limit of fatal temperature for the vegetative cells of most forms- 
is about the same as that of the majority of plants, namely, 50-60° CL 
Some, however, can withstand temperatures of more than 100° 0. 

From these considerations and the experimental results cited ife 
is plain that the occurrence and activity of the various lower organ¬ 
isms which produce the different processes of decomposition are de~ 


Beitriige zur Biologie der Pfhmzen, I, p. 169. 
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pendent on certain conditions. It has been shown that the quantity 
of air available is a deciding factor of two processes which arc of the 
greatest importance to agriculture, viz, decomposition with oxidation, 
and putrefaction or decomposition without oxidation. 

AVhen oxygen has free access to organic substances up to a certain 
limit, decomposition with oxidation will take place; but when the sup¬ 
ply of ail* is diminished or cut off altogether decomposition with 
reduction (putrefaction) will appear. Moreover, it is evident from what 
has been said of the conditions of decomposition that the functions of 
the organisms which take part in the fermentative processes are accel¬ 
erated in proportion as the intensity of the individual determining 
factors increases; that on reaching a certain limit a maximum of the 
effect of these functions is attained; beyond this limit it decreases and 
finally comes to a standstill; or, as a result of the development of 
large numbers of other organisms to whose multiplication and activity 
the changed conditions are favorable, the decomposition process may 
take on an essentially different character. 

These considerations make it possible to obtain a correct idea of the 
relation of the physical properties of the soil to the fermentative proc¬ 
esses. The very factors that are the most important for the life of 
the microorganisms which cause fermentative decomposition are con¬ 
trolled exclusively by the physical conditions of the soil. It is therefore 
clear that the latter play the largest part in deciding the destiny of 
the organic material which is contained in the soil or added to it in 
manures. In fact, the decompositions which are constantly going on in 
cultivated soil, and which are chemically of such great importance to 
its fertility, are entirely dependent on the relation of the soil to air, 
water, arid heat. 

This principle may be illustrated by examples. In the first place, 
it is evident that the permeability of the soil to air must he taken 
into account in order to determine which of the two different processes 
of decomposition will take place in a given cane. In soils of a very 
fine texture, ami which on this account are aerated with great difficulty, 
especially when they have not been tilled for a long time, or in those 
which are filled with water during the whole year and tlins do not per¬ 
mit access of air, putrefaction of their organic substances takes place 
as a rule. This process is characterized by a change of the organic 
matter into a peatlike mass (acid humus) and by a multitude of deoxi¬ 
dation processes which result in the formation of products either use¬ 
less or harmful to vegetation. 

The decomposition of organic matter with oxidation can take place 
in the soil only when air has access. Agricultural soils may origi¬ 
nally possess the needed permeability, as is the case with all soils 
of a coarse texture—sandy soils for instance—or it may be im¬ 
parted by suitable tillage. When the soil is tilled regularly and at 
short intervals, decomposition with oxidation usually tabes place in 
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the tilled surface stratum. At the same time deoxidation processes go 
on in the deeper, undisturbed subsoil. The occurrence of these two sets 
of phenomena has given rise to the expression “oxidation stratum” 
and ££ deoxidation stratum, ?? as suggested by Mulder.* Evidently the 
direction which this process takes is of great importance to the fertility 
ot the soil. This will be seen from the fact that the formation of such 
fermentative products in the soil as are capable of assimilation by the 
plant, or if not assimilable are harmless, is possible only as the result 
of decomposition of organic matter with oxidation. Putrefaction, or 
decomposition with reduction, on the other hand, produces for the most 
part such compounds as are either difficult of assimilation, i. &, worth¬ 
less, or positively harmful. When, therefore, a soil originally possessed 
or in course of time has acquired such a character that its organic 
constituents undergo putrefaction, the object in cultivation should he 
to so change the surface stratum as to promote oxidation. • 

Aside from the permeability of the soil to air, its behavior towards 
water and heat exerts a determining influence upon the process of de¬ 
composition. The smaller the amount of water a soil cau hold the 
slower the fermentation, and conversely. If, however, the quantity of 
water becomes so great as to reduce the amount of inclosed air to a 
minimum, putrefaction instead of decomposition with oxidation takes 
place. The experiments on the influence of heat already cited make it 
plain that as tbe temperature of the soil is higher the decomposition of 
organic material will be accelerated, and in proportion as there is free 
access of air the quantity of plant food rendered assimilable by decom¬ 
position with oxidation will be increased. 

From the foregoing considerations the. meaning of the terms u active 
and u inactive v as applied to soils is evident. An active soil is one in 
which the conditions are favorable to oxidation. In general it may be 
assumed that oxidation will go on most rapidly and completely in a soil 
permeable to air, with a medium moisture content, and at a high tem¬ 
perature. A soil must he characterized as inactive if it offers great 
resistance to penetration of the air, if it is wet or dry, and if its tem¬ 
perature is low. Between these two extremes various intermediate 
stages may occur as one or another factor becomes the controling one. 

If in accordance with what has been said we may regard it as settled 
that the processes of decomposition of organic substances are almost 
entirely determined by the physical properties of the soil, it will also 
be seen that the influence which these same conditions exert on the 
chemical processes in the tilled soil extend to the weathering of the 
mineral components as well as to the behavior of the dissolved sub¬ 
stances in the soil. 

From a chemical standpoint the process of weathering is of the great¬ 
est significance to the fertility of the cultivated soil, inasmuch as its 

* Mulder: Cbemie der Ackerkrmne. German translation by Muller, Berlin, 1862, % 
pp. 28-34 
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rate determines tlie amount of assimilable plant food which will be 
formed from the undissolved but soluble minerals of the soil. Bearing 1 
in mind that the chemical processes of weathering are accelerated with 
the increase of oxygen and carbonic acid, it is plain that these processes 
are dependent, if not entirely, at least in a great measure, upon the 
physical properties of the soil. The considerations above cited thus 
explain what are the conditions under which decomposition will be rapid 
or slow. As the rate of fermentative oxidation is faster or slower, the 
quantity of carbonic acid formed will be greater or less and the proc¬ 
esses of weathering wilLgo on with corresponding activity. The same 
facts explain why the weathering is so much more rapid in the well 
aerated surface soil than in the subsoil, in which no considerable cir¬ 
culation of air is possible. Add the fact that the rate of weathering 
increases with the fineness of the soil, and its physical character 
becomes of the greatest importance in controlling the processes which 
go on within it. 

The physical properties of the soil exert an influence on the behavior 
of soluble plant food in that, on the one hand, the absorptive power of 
the soil for mineral matters, and on the other the amount of loss by 
leaching is dependent upon them. 

In regard to the first of these two points it must be assumed from the 
recent researches of Van Beinmelen* that besides the absorption of 
plant food in the soil which is dependent on chemical changes, an 
absorption due to physical and mechanical causes also exists. This 
latter results from the presence in the soil of substances of a colloid 
nature, such as colloidal clay, amorphous neolithic silicates, colloidal 
silicic acid, oxides of iron and manganese, humus, etc. These colloid 
substances have the property of forming a jelly-like mass with water, 
from which they can be freed only with the greatest difficulty. This 
colloid substance impregnated with water, or u hydrogel,” dries out 
extremely slowly. 

If the air-dried hydrogel is treated with solutions of acids, bases, 
salts, etc., the water and dissolved substances are, to a certain extent, 
taken up and the jelly-like mass retains certain constituents, just as if 
it were vegetable or animal protoplasm. Although the union is a com¬ 
paratively weak one, it requires repeated addition of water or long- 
continued washing out to remove the absorbed materials. 

The absorption of certain substances depends not only upon the na¬ 
ture of the colloids and of the salts, but also upon the concentration 
and temperature of the solution. Besides this a certain amount of de¬ 
composition of the.salts in solutions may be caused by the colloid sub¬ 
stance. Bor example, the hydrogels of iron oxide and alumina with¬ 
draw a part of the acid from ammonium salts in aqueous solution. 
Further chemical substitutions may take place if a hydrogel absorbs a 

*Landw. Vers, Stat. 35 (1888), pp. 69-136, K ecu oil ties tr&vaux ehimiqttes cie@ 
Pays-Bas, 7 (1888), No, p. 37, 
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salt from its solution and another is dissolved in it. For example, if 
lime is absorbed by silicic acid and chloride of potassium is added to 
the solution, more or less of the calcium will be replaced by potassium, 
and chloride of calcium goes into solution, so that potash, lime, and 
chloride of calcium will be combined. 

The substances which have been described are styled by Van Bern- 
melen u absorption compounds,” and they play a most important part 
in the absorption phenomena of the cultivated soil. Their general 
characters, the processes of their formation and decomposition, and 
their composition are so little understood that researches leading to 
the discovery of the causes which produce these absorption phenomena 
would be of tlie highest value. Still enough has been shown to lead 
to the assumption that they are dependent on physical instead of purely 
chemical forces. 

For the present purpose it is enough to know that the cultivated soil is 
provided with substances which, in a mechanical way, assist in retaining 
soluble plant food, and that the capability of the soil to protect the 
soluble substances which may be formed in it or added to it from being 
washed out by the percolating rain water is dependent on the nature 
and amount of colloid substance present. At the same time it must 
not be forgotten that purely chemical processes explain part of the 
phenomena of absorption. 

The permeability of the soil to water, and the nature of the solu¬ 
ble substances which it contains, as well as its absorptive power, 
determine the amount of loss by leaching. As a rule the most of the 
valuable ingredients of plant food, as potash, ammonia, and phos¬ 
phoric acid, are absorbed, but nevertheless one of the most important 
compounds fails to be retained, namely, nitric acid, which occurs in 
the soil in nitrates, and is formed with extreme rapidity in well aerated 
soil by the action of microorganisms, as has already been mentioned. 
Although a part of the nitrates in the soil may be held by physical, 
absorption, still the greater part must remain in solution on account 
of the easy vSolubility of all nitrates, so that a chemical absorption is 
impossible. Aside from the danger of being washed out of the soil 
entirely, this part of the nitrates is subject to loss by being carried 
by the percolating water into the subsoil, where it is nearly or quite 
out of reach of the plant, and finally it may escape in the drainage. 

The extraordinary proportions which this loss by leaching* may 
assume were first pointed out by Lawes, Gilbert, and Warington# In 
their experiments the loss of nitrogen in form of nitrates from an 
unmauured field of wheat amounted to 16 to 18.15 kilograms per hectare 
per annum, and from plats receiving mineral fertilizers alone 10 kilo¬ 
grams. This loss of nitrogen in cultivated land was comparatively 
high on account of the wet seasons of 1870- ? S0 and 18S0-AS1, during 
which these experiments were conducted. The loss from those plats 

* Jouro, Roy. Agr. Soc, of England, 17, part 1 and 2; 18, part 3 and 4. 
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which had received nitrogenous fertilizers was very much higher; it 
increased with th& amount of ammonia salts added, became still larger 
when only a partial ration of mineral fertilizers had been added to the 
ammonia salts, and reached an extraordinary amount when ammonia 
salts alone were added. The use of nitrates resulted in a greater loss 
than when the equivalent amount was added in the form of ammonia 
salts. When the ammonia salts were added in the autumn most of their 
nitrogen was carried away in the drainage during the winter. 

The average yearly loss of nitrogen in the drainage for thirty years was 
as follows: With no nitrogenous fertilizer, 11.3 to 13. 6 kilograms per 
hectare; with 48.7, 07.4, and 140.1 kilograms of nitrogen in the form of 
ammonia salts, which were generally added in the autumn, the loss was 
estimated at 21.5, 35.0, and 47.6 kilograms, respectively; and with 97.4 
kilograms of nitrogen, alone or with varying amounts of mineral fer¬ 
tilizers, the losses ranged from 35 kilograms when large quantities of 
mineral fertilizers were added to 48.9 kilograms when ammonia salts 
were used alone. The losses varied inversely with the amount of avail¬ 
able potash and phosphoric acid. 

Such facts as these leave no doubt that one object of cultivation 
should be to reduce these evils to a minimum, on account of the value 
of nitrogen in the form of nitrates, in which form it is one of the most 
important plant foods. Precautions should be taken both to prevent 
the collection of large quantities of nitrates in the tilled soil, and also 
to diminish the amount of percolating water. 

The danger that large quantities of nitrates may he carried into the 
deeper strata of the soil increases, other conditions remaining the same, 
with increase in the amount of water percolating through it, and also 
with its permeability. Inasmuch as different soils naturally possess 
this property in differing degrees, the loss of nitrogen from this cause 
w y ill differ very widely with the physical character of the soil. Fur¬ 
thermore, since penetration by water involves penetrability by air also, 
the amount of nitrification will vary proportionally. The damage is 
greatly aggravated wiien the amount of percolating water is increased, 
as is the case wiien atmospheric precipitation is large or the amount 
of drainage w ater is made greater by the method of treating the soil, 
as occurs when the land lies fallow" or is covered with inert material 
winch prevents evaporation. 

It is evident that the leaching out of plant food by soil water affects 
the nitrates chiefly, and the amount of loss, other conditions remaining 
the same, will depend on the absorptive power of the soil and the ease 
with which water passes through it. It is likewise evident that the 
.physical properties of the soil exert a great influence on the quantity of 
plant food which it contains. The importance of using such methods 
of tillage and culti vation as shall best regulate these factors of produc¬ 
tion needs no further comment. 

21468—Ho. 8-2 
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0. THE RELATION OF THE PHYSICAL PROPERTIES OF THE SOIL TO 

EACH OTHER AND THEIR RESULTING- DIRECT AND INDIRECT IN* 

FLTJENCE UPON PLANT GROWTH. 

In the two preceding chapters the influence, direct and indirect, 
which the physical properties of the soil—texture, temperature, and 
moisture—exert individually upon plant growth has been discussed. 
It now remains to inquire into the laws which govern their conjoint 
action, since in actual practice the results are the product, not of a 
single factor, hilt of the cooperation of many factors. 

From analogy it may be concluded that the most favorable conditions 
will exist in the soil when ifcs mechanical constitution is such as to be 
most advantageous for each and all of the processes which depend upon 
access of air, moisture, and heat. This state of things rarely, if ever, 
occurs in nature. One or more of the conditions of growth which are 
altered by the three factors just named will always approach in a greater 
or less degree the minimum or maximum of intensity. What the 
direct or indirect influence will be under those conditions is a question 
which may be answered by reference to tbe laws of vegetable physiology, 
to various facts of observation, and to investigations made for the 
special study of the subject. 

With reference to the laws which govern plant life, and which have 
been more or less closely studied, it may he concluded that the develop¬ 
ment and yield of crops are dependent on those factors of production 
which, under the existing conditions, act with a minimum or maximum 
intensity. 

This may be illustrated by the following examples: In the case of a 
sandy soil with only a small water-holding power, neither the high 
temperature which it usually possesses nor the easy permeability to 
air is of avail to vegetation because of the lack of water. In the same 
way a normal water content, that is, one which otherwise would serve 
for a maximum yield, may fail of its natural effect because the soil is 
not warm enough, as is often the case on northern exposures $ or the 
water content may be so excessive that the interstices of the soil are 
filled, free access of air is prevented, and growth is retarded, no matter 
how favorable all the other physical conditions happen to be. Moil 
moisture and soil warmth exert such an influence on the plant that the 
factor which is present in minimum or maximum intensity is the gov¬ 
erning one. This naturally applies not only to the factors just men¬ 
tioned, but to all the physical conditions of the soil which exert an in¬ 
fluence upon plant growth. In view of the fact that the optimum of 
efficiency of a given factor is situated at a mean between the minimum 
and maximum of its action, as was shown above, it becomes the task 
of the practical cultivator to so regulate the physical properties of his 
soil as to bring about the changes most favorable to plant growth. 

The activity of the organisms which cause the decomposition of 
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organic matter is governed by tlie same general laws. Here also the 
determining factors are air, light, and moisture. If the influence of 
all these bears in the same direction they will mutually aid each other, 
and if all external conditions are favorable the activity of the organisms 
will reach its maximum. For this reason like quantities of organic 
substance will decompose with greater intensity in proportion as the 
temperature and amount of water are increased. A very interesting 
example of this is presented in the following experiment of the writer* 
on a compost soil: 

Variations of amounts of carbonic acid in the soil with variations of temperature and 

moisture. 


W ater con¬ 
tent ol‘the 

C. c. of carbonic acid in L000 c. c. of air 
of soil, at— 

soil * 

10 ® 0 . 

20° O. 

ao° c. 

40° C. 

50® C . 

Per cent ,. 

6.79 

2.03 

3.22 

6. 68 

14.69 

25.17 

26. 79 

18. 38 

54. 24 

63 50 

80.06 

81.52 

46.79 

35. 07 

61.49 

82.12 

91 86 

97.48 


* Percentage of total water-holding capacity. 


Under ordinary conditions the several factors do not exert their 
action in the same direction, but in opposite ones, and on this account 
the results may vary very greatly in character. Thus, for example, 
the effect of temperature will be modified or entirely counteracted 
under certain conditions, if there is not enough water in the soil. A 
striking example of this is furnished by another experiment of the 
writer, also with compost soil: 

Variations in amounts of carbonic arid in the soil with variations of temperature and 

moisture. 


Temperature of soil 


Water content of soil.per cent.. 

C. o. of carbonic acid in 1,000 e. c. of air of soil. 


10® O. 

20° 0. 

30® O, 

40® C . 

50® O. 

46. 8 

36. H 

26. 8 

16. 8 

0.8 

33.18 

62.27 

73,23 

66.83 

14.42 


The highest temperatures, 40° aiul 00° O., could not exert their full 
influence, because the quantity of water in the soil was insufficient. In 
like manner the quantities of moisture more favorable to decomposition, 
viz, 46.8 and 36.8 per cent, did not produce their fall effect on ac¬ 
count of the low temperature. The other factors, likewise, which 
determine the activity of soil organisms, are governed by the same 
principles. From this follows a law of great importance in relation 
to the decomposition processes of organic materials, viz, the decom¬ 
position of organic materials in the soil is governed, quantitatively and 
qualitatively, by factors which range from minimum to maximum. 

*E. Wollny; Jo urn. Landw, 34 (1886), p, 319. 
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What the result will be in any given case can be judged only the 
application of: these principles. For example, no matter how favorable 
the conditions of warmth and permeability may be, oxidation processes 
can only proceed slowly when an insufficient amount of water is present. 
Nior can decomposition with oxidation and nitrification go on energeti¬ 
cally, no matter how favorable the conditions of moisture and heat-, if 
the soil is lacking in permeability to air. Keeping in mind the gen¬ 
eral laws by which these processes are governed, no special difficulty 
will be met with in determining, under the immediate local conditions, 
which factor is the controlling one, and consequently what compre¬ 
hensive and practical measures should be taken. 

D. THE SOIL FACTORS OF PLANT GROWTH WHICH ARE ALTERED BY 

PHYSICAL AGENCIES AND THEIR RELATION TO OTHER FACTORS 

OF PLANT GROWTH. 

It can not fail to become evident from further consideration of this 
subject that the efficiency of the general factors of plant growth, i. e ,, 
light, heat, and plant food is also determined by the physical properties 
of the cultivated soil, and that the latter act here also, in accordance 
with the same law which governs them in their direct and indirect in¬ 
fluence upon vegetation. 

An abundant supply in the soil of the nutritious material which is 
necessary to the production of the crop and which otherwise would 
bring a maximum yield, must fail to give the looked-for harvest if the 
soil contains too little or too much water. 

In illustration of this the following experiment by the writer * may be 
cited: Summer rape was grown in glazed flower pots, each containing 1 
kilograms of chalky, sandy soil, rich in humus. To the soil of the differ¬ 
ent pots different amounts of water were added. The soil of a part of 
the pots, each of which contained six plants, received no fertilizer, 
while a mixture of Peruvian guano superphosphate and sulphate of 
potash was added to the others at the rate of 5 grams per pot. The 
yield was as follows: 

Varying effects of fertilizers upon simmer rape with different quantities of water in the 

soil. 


Water in 
the soil.* 

Yield of seeds. 

Yield of stalks. 

Fertilized. 

Unferti¬ 

lized. 

Difference. 

Fertilized. 

Unferti¬ 

lized. 

Difference. 

Per cent . 

Grams . 

Grams . 

Grams . 

Grams . 

Grams . 

Grams . 

10 

1.8 

0.4 

0.9 

10.0 

2.8 

7.2 

20 

5.2 

1.2 

4.0 

14.0 

6.0 

8.0 

40 

11.2 

3.6 

7.6 

30.8 

13.2 

17.6 

60 

21.2 

6.0 

15.2 

51.2 

26.0 

25.2 

80 

15.2 ' 

4.8 

10.4 

37.2 

23,6 

13,6 

100 

3.2 

3.0 

! 1.6 

10.8 

10,0 

0.8 , 


* Percentage of the amount which the soil would contain when completely saturated. 


*E. Wollny: Der Landvrirth,76 (1890), p. 403. 
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When tlie water content of the soil was either too large or too small 
the effect of the fertilizer was only partial, but with a medium amount 
of moisture—the optimum, or condition as regards moisture most favor¬ 
able to growth—the most marked effect of the fertilizer on the yield 
was obtained. 

In further experiments to determine the influence of the physical 
properties of the soil upon the utilization of fertilisers by the plant, 
wooden boxes 30 cm. square and 20 cm. deep, with perforated bottoms, 
were sunk to the top in sand. The boxes were tilled with sifted sand, 
all from one source, but of different degrees of fineness. Guano, at the 
rate of 10 grams per box, was added in some of the boxes, while the 
others remained without fertilizer. Nine stalks of summer rye were 
grown iu each of the boxes. The yield is given in the following table: 


Effects of fertilizers on the growth of rye in soils of different degrees of fineness. 


Fineness of 

Yield of grain. 

Yield of straw. 

boil. 

Fertilized. 

Unfertilized. 

Difference. 

Fertilized 

Unfertilized. 

Difference. 

Mm . 

Grams . 

Grams . 

Grams . 

Grams . 

Grams . 

Grams . 

0 04-0 25 

10.95 

2.18 

8.57 

29.7 

9. 0 

20.7 

0.25-0.50 

4.95 

1.25 

3.70 

17.4 

6.5 

10.9 

0 50-1. 0 

4 01 

1.18 

3.43 

13.2 

5 5 

7.7 

1 0 -2.0 

2 20 

0 82 

2.38 

7.7 

3.0 

4.7 

2. 0 -4 0 

1.54 

0.49 

0.85 

5.7 

3.0 

2.7 

4. 0 -6 75 

1.22 

0.24 

0. 98 

5.5 

1.2 

7.3 


The influence of the fertilizers became more aud more marked with 
the increasing fineness of the soil, because, without doubt, its supply 
of moisture increased in the same proportion. 

The fact that plant growth is favored by increasing the thickness of 
the tilled stratum is in the main to be accounted for in the same man¬ 
ner (provided the roots do not penetrate into the subsoil), inasmuch as 
the absolute quantity of water which is at the disposal of the plant is 
thus increased by the deeper tillage. Furthermore, the deeper the 
tilled stratum is, the better the roots are enabled to spread over a large 
area, and thus to utilize the moisture and plant food at their disposal. 
From this the conclusion may be drawn a priori that the action of the 
fertilizer will be increased with the depth of the tilled stratum. 

In fact, this is the case, as is shown by the following experiment of 
the writer: The surface soil of an area of 32 square meters, which was 
about 35 cm. deep and consisted of a chalky, sandy humus, was removed 
fromthe poroussubsoil of calcareous gravel. This area was then divided 
by strong boards at right angles' to each other into eight parcels, each 
containing 4 square meters. Directly upon the subsoil, which was 
partly artificial and was thoroughly permeable, a surface soil was 
relaid. The eight plats were divided in four pairs. The surface soil 
in the different pairs was 40, 30, 20, aud 10 cm. deep, respectively. 
Four plats, one of each pair, were left without fertilizer, while to each 
of the other four was added a mixture of Peruvian guano superphos- 
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phate and sulphate of potash at the rate of 250 grams per plat. The 
yields of summer rape from the several plats, taken from a row (dis¬ 
tance between rows 25 cm.), which had received the same tillage in 
all the plats, were as follows: 

Effect of depth of Ullage upon action of manures and yield of crops of summer rape . 


Thickness 
of the tilled 
stratum. 

Yield of seed. 

Fertilized. 

Unfertilized. 

Difference. 

Cm . 

Grams . 

Grams . 

Grams , 

to 

672.2 

551.5 

120.7 

10 

449.5 

348. 0 

101.5 

20 

244.5 

160.0 

84.5 

10 

148.3 

107.0 

41.3 


In this case the effect of the fertilizer became more marked as the 
quantity of soil at the disposal of the plant was increased. 

The physical properties of the cultivated soil influence the action of 
the other factors of growth in the same manner as they do the action 
of the supply of nutritive materials. Thus, in general, leaving out of 
account the factor of plant food, light and heat can have their full 
effect only in proportion as the mechanical condition of the soil is such 
as to insure a sufficient supply of water to the crop. Otherwise, how¬ 
ever favorable may he the light and heat, the development of the 
plants will be. retarded to an extent dependent on the condition of the 
soil. 

An experiment by the writer illustrates the part which the moisture 
content of the soil plays under these conditions. The arrangement of 
the experiment was as follows: Summer rye was grown in pots con¬ 
taining a chalky, sanely, humus soil, which contained water to the ex¬ 
tent of either 20, 40, or GO per cent of its entire water-holding capacity. 
The pots, each containing seven plants, were divided in three series, 
each series being made up of pots with the three different proportions 
of water. One of these series was placed in each of the three- divi¬ 
sions of a glass house. In these divisions a. special contri vance made it 
possible to provide for light of different degrees of intensity.* The 
yields of the experiment were as follows: 

Effects of different amounts of soil moisture upon the yield of rye with different amounts 

of light, 


Water 
in soil. 

Yield of grain. 

Yield of straw. 

Strong; 

Medium 

Weak 

Strong 

Medium 

Weak 


light. 

' light. 

light. 

light. 

light. 

light. 

Per ct . 

Grams , 

Grams , 

Grams . 

Grams . 

Grams . 

Grams . 

20 

4.1 

3.3 

2.2 

6.1) 

6.2 

6.6 

40 

8,1 

0.6 

5.9 

23.9 

35.2 

12.6 

60 

11.9 

10.0 

7.3 

28.4 

12,6 

13.5 


* The temperatures of the three compartments showed a gradation corresponding 
to the intensity of the light, although less pronounced. 
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The intrinsic productive capacity of the plants with the aid of the 
light was manifested in proportion as the soil contained an abundant 
or medium quantity of water. As long as the water supply was in¬ 
sufficient—40 and 20 per cent—the supply of light had little effect, 
because the water, which is an indispensable factor of vegetation, was 
present in too small quantity, and in accordance with the law of the 
minimum, this completely regulated the production of organic sub¬ 
stance. 

It is hardly necessary to bring forward further proof that the physi¬ 
cal properties of the tilled soil and the influences which they exert are 
determinative for the utilization by the plaut of the nutritive material 
of the soil and for the other factors of vegetation. If the one set of 
conditions does not supplement the other the yield of the crop will be 
diminished, and treatment which would otherwise be the most condu¬ 
cive to growth will fail of its full effect. Such considerations as these 
and the array of facts which have been brought forward lead to the 
conclusion that the law of the minimum of each of the factors of vege¬ 
tation indispensable to the plant extends to the fulfillment of the sev¬ 
eral physical conditions of growth (Orth.).* [Or, to state the principle 
in another way, the yield of a crop is limited by the chemical factors 
of growth, including the soil ingredients of its food, and it can not rise 
above the limit determined by the lowest element in the food supply. 
In like manner the yield is regulated by the physical factors, air, 
moisture, and heat, and can not exceed the limit imposed by that one 
of these factors which has the minimum efficiency.— Ed.] 

*Forsch. Geb. Agr. Pliysik, 1 (1878), p. 72. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


BOTANY. 

A. C. Tkce, Editor. 

Flora of West Virginia, 0. F. Millspaugh ( West Virginia 8ta. 
Bid. No. 24, June, 1892, pp. 315-537, plates 2). —A preliminary catalogue 
of the planks of West Virginia, compiled from various sources. In ad¬ 
dition to the enumeration of the species the author gives the collectors 
and places of collection. Two new mosses (Dicranodontium Virginia/s 
and I). millspanghi), a new scale moss ( Plagiochila virginica), and a 
new fungus of insects, probably parasitic, to which is given the name 
Cylindroeola dendroetoni, are described, the mosses by Mrs. B. (!. Brit¬ 
ton, the hepatica by A. W. Evans, and the fungus by 0. H. Peck. The 
second species of moss and the hepatica are illustrated. 

Of Antkophyta there are enumerated 504 genera, represented by 
1,321 species; of Pteridopkyta, 15 genera and 44 species; of Bryophyta, 
06 genera and 113 species; and of Thallophyta, 94 genera and 107 spe¬ 
cies, making a total of 079 genera, represented by 1,045 species and 
varieties. Of the latter number 193 are introduced and 1 ,453 native spe¬ 
cies and varieties. The author has adopted 1753 as the fundamental dai e 
in determining the priority of names and has given double citations of 
authors as far as he was able to do so. Among the well-known genera 
affected by a strict adherence to this law of priority are the following: 
Syndesmon thalietroides (Anemonella thalietroides), Biateulht (Diem Ira), 
Neekeria ( Corydalis ), Cardamine (Dentaria), Ampelidew (Yitamv ), YU in 
qvinquefolia (Ampelopsis quinqvefolia), Beurera (Gaiyeanthus), Therofon 
(BoyMnia), Micromyelin echinata (Echinoeystis iobakt), Jkcrinyla (Gryp- 
totmnkt), Lacinaria (Li atm ), Ridunia (Actinomeris ), Adopogon (Kri- 
gia), Oxycoccus macrocarpus (Vacdniim macrocarpon), Psera (Ghhna- 
phiia.), Eypopitys monotropa (Monotropa hypopitys), Asperi/oliw (Bora- 
ginece), Physaiodes ( Nicandra ), EoelUa (Pycnanthemum), Agastache (Lo- 
phantiim), Eicoria (Garya ), Aialaxis (Mierostylis), Leptorehis (Liparis), 
Qyrostachys (Spiranthes), Unifolium ( Smilaeina ), Chrosperma (Amian - 
thiurn), Spathyema ( Symplocarpus), Chamaraphis (Maria,), Homaloeen- 
dims ( Leersia ), Sieglingia ( Triodia), Hystrix (Asprella), Goryvarpus 
(DUvrrhena ), and Pameulariu ( Glyceria ). 
m 
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Tlie specific changes are too numerous to list in this connection. A 
supplement (pp. 519-527) gives a list of the fossil flora, containing 37 
genera and 199 species and varieties. The material for this list was 
largely contributed by E. D. Lacoe. 


WATER. 

Analysis of water, W. 0. Stubbs (Louisiana Stas. Bui. No. IS, M 
scr.,pp. 538, 539 ).—Analysis of 1 sample of water to determine its fit¬ 
ness for stock. 


FERTILIZERS. 


W. H. Beal, Editor. 

Fertilizer analyses at Louisiana Station, W. C. Stubbs (Louisiana 
Stas. Bui. No. 18,3d ser., pp. 505-538). —This contains a list of licensed 
dealers, with guarantied analyses of their brands; the text of the State 
fertilizer law; a discussion of the nature and source of fertilizing mate¬ 
rials; notes on valuation, and tabulated analyses of 48 samples of fer¬ 
tilizing materials, including aimnoniated superphosphates and guanos, 
acid phosphates, cotton-seed meal, tankage, bone meal, mineral phos¬ 
phates, tisli scrap, dried blood, sulphate of ammonia, nitrate of soda, 
nitrate of potash, kainit, sulphate of potash, muriate of potash, gypsum, 
cotton-hull ashes, bat manure, and poudrette. 

Commercial fertilizers, M. A. Soovell (Kentucky Sta. Bui. No. 43, 
Bee., 1893, pp. 4). —Tabulated analyses and valuations of 4 samples ot 
raw bone manures and 1G samples of other fertilizers and superphos¬ 
phates. 

Inspection of fertilizers in Connecticut (Connecticut State Sta. 
Bui. No. lid , Dec., 1893, pp. 30). —Analyses of 115 samples of commer¬ 
cial fertilizers, with notes on guaranties and valuation. 

Of the 40 brands [of nitrogenous superphosphates j reported 11 are below their 
minimum guaranty in respect of one ingredient, and 4 in respect of two ingredients. 
That is, one third of all the nitrogenous superphosphates in our market contain less 
of one or of two ingredients than they are claimed to contain. * * Jf 

The average cost of the nitrogenous superphosphates, excluding two analyses in 
which cost exceeds valuation by considerably more than 50 per cent., is $35.28; the 
average valuation, $25.46; and the percentage difference, 27.8, Last year the corre¬ 
sponding figures were: Average cost, $33.98; average valuation,$28.13; percentage 
difference, 20.6. * * * 

Of the 39 brands of special manures analyzed, 16 are below the manufacturer’s 
minimum guaranty in respect of one ingredient, and 1 is below in respect of two 
ingredients. 

The average cost per ton of the special manures has been $38,28, the average valu¬ 
ation $30.70, and the percentage difference 25, a little higher than in case of the 
nitrogenous superphosphates. Last year the corresponding figures were: Average 
cost, $38.84; average valuation, $31.61; percentage difference, 22.8. 
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FIELD CROPS. 

A. C. TpwUE, Editor. 

Field experiments with corn, A. T. Reale [Delaware Sia. Bah 
Fo. 14, Dec., 1891, 3-12). 

Synopsis .—A report on (1) a test of Early Mastodon, (2) experiment in detailing, and 
(3) fertilizer test. Early Mastodon gave good yields and large ears. Detassel- 
ing increased yield and weight of ears. Nitrate of soda seemed to enable young 
plants to resist insect attacks. 

Test of Farly Mastodon variety .—This variety is said to be a cross 
between White Cap and Early Roe dent, and the claim is made by 
seedsmen that it grows to a height of 15 to 17 feet, with ears 9 to 11 
inches long and carrying 20 to 34 rows of kernels, and that it matures 
within one hundred days. It was planted at Dover on a sandy loam 
and at Newark on heavy clay. At Dover the yield per acre was from 
54 bushels on unfertilized plats to 76 bushels on plats fertilized with 
nitrate of soda and muriate of potash, the average being 66 bushels. 
At Newark the yield was 62 bushels per acre. About one hundred and 
twenty days were required to grow the crop. The ears averaged 8 to 9 
inches in length. Approximately 40 per cent of selected ears had more 
than 20 rows of kernels per cob. A dry ear with 24 rows measured 
inches in diameter, 3 inches from the large end. Of this diameter one 
half was occupied by the cob. 

Detasseling .—The tassels were removed from about half the stalks on 
a plat at Newark. It was calculated* that an increased yield of 44 bush¬ 
els was caused by detasseling. The ears on stalks not dctasseled aver¬ 
aged about 11 ounces in weight and those on the detasseled stalks 16 
ounces. 

Fertilizer test .—Notes and tabulated data are given for an experi¬ 
ment with various fertilizers on corn. The results were materially 
affected by the ravages of a new insect pest, a corn erambid, described 
on page 662. There were indications u that nitrate of soda aided the 
young com plants in resisting the attacks of insects.” 

Experiments -with cotton, 1892, A. J. Bondurant and J. Clay¬ 
ton [Alabama College Sta. BuUfo.40, Jan., 1893, pp. 15).—An account of 
a test of varieties and of experiments with different kinds of fertilizers. 

Test of varieties .—Tabulated data for 30 varieties. The larger yield 
of seed cotton by the short staple varieties was more than counter¬ 
balanced by the higher price obtained for tbe long staple cotton. The 
highest valuations were put upon W, A. Cook, Coltliorp Eureka, and 
Wonderful. Oatacaos or Peruvian cotton failed to mature. 

Experiments with fertilizers .—An experiment with acid phosphate 
alone and combined with cotton seed meal, begun in 1890 and reported 
in Bulletins Nos. 22 and 32 of the station (E. S. E., vol. n, p. 548, and 
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hi, p. C84) was continued in 1892 without the additional application of 
fertilizers. The results indicated that the effect of the cotton-seed meal 
had been exhausted but that the acid phosphate still continued to 
increase the yield. 

In an experiment with different forms and combinations of fertilizers, 
nitrogen alone produced a very much larger increase of yield than either 
phosphoric acid or potash. The largest yield was obtained with a com¬ 
plete fertilizer, closely followed by that with stable manure. A com¬ 
bination of acid phosphate and cotton-seed meal (240 pounds of each 
per acre) was the most profitable fertilizer. 

A compost of acid phosphate, stable manure, and cotton seed when 
applied February 24 gave a somewhat larger yield than when applied 
May 9, just before planting. 

Tabulated data are also given for experiments in which acid phos¬ 
phate was compared with raw phosphate, and salt, muriate of potash, 
kainit, and Thomas slag were used separately. 

Field experiments with forage plants, barley, oats, and wheat, 
W. 0. Stubbs (Louisiana Stas . Bui . JS r o. 19, 2dser.,pp. 586-:)62 ).—An 
account of experiments with a large number of species and varieties 
of forage plants and grain, most of which were carried on at all three 
of the stations in Louisiana. 

Forage plants .—Ten or 12 saccharine varieties of sorghum out of over 
100 varieties grown for sugar-making have been used for green fodder. 
The varieties recommended for this purpose are Early Amber, Early 
Orange, Coleman Hybrid, and Link Hybrid, which can be cut in suc¬ 
cession through the season. The following non-saccharine sorghums 
have been successfully grown at the three stations: Kaffir corn, millo 
maize (white and yellow), durra (white), Egyptian wheat, Egyptian rice 
corn, and Jerusalem corn. Teosinte grows well throughout the State 
and yields a very large amount of green fodder (over 50 tons per acre 
at Audubon Park). Pearl and German millets have boon found useful. 
Golden Wonder millet is doomed worthy of extensive trial. Japanese, 
European, and American Silver Hull buckwheat have produced large 
amounts of forage and sometimes (lmt not in wet seasons) of grain. 
The Japanese variety is decidedly the best. When mixtures of the 
above-mentioned crops, except buckwheat, were spread before horses, 
mules, and cows, they were eaten in the following older: (1) Saccharine 
sorghums, (2) teosinte, (3) pearl millet, (4) millo maize, and (5) Jeru¬ 
salem corn, Kaffir corn, and Egyptian corn. 

Descriptive notes are given on 17 varieties of cowpeas which grew 
luxuriantly throughout the State* Of these, Unknown, Olay, and 
Black are especially adapted to green manuring. u Unknown is a 
late, but prolific bearer of seed. For table purposes some of the white 
bunch varieties are preferred.” Lathyrus sutivus and L. syhestris } as 
grown at the stations, “are strangely alike in appearance and habits of 
growth ” The latter is now growing “ moderately well.” u It has been 
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with great difficulty tliat any of this genus lias been grown. They 
appear delicate when young and are easily crowded out by native 
grasses when sown in spring unless carefully protected. Planted in 
the fall tliey grow but little in tbe winter and still require protection 
in tbe spring.” Yicia sativa, V, villosa , and an undetermined species, 
known as Chinese, have grown fairly well when sown in tbe fall and have 
given one cutting of hay of medium quality. Alfalfa grown on alluvial 
land at Audubon Park has given six or seven large cuttings of bay each 
year; at Baton Bouge it has done fairly well but at Calhoun it has 
made a sickly growth even with fertilizers. Other species of Medicago 
are of comparatively little use. Crimson clover planted in the fall will 
give two or more crops of hay if cut before blooming, but requires reseed¬ 
ing annually. Bed clover does fairly well and white clover grows 
luxuriantly in southern and central Louisiana. Japan clover (Leaped eza 
striata) has proved valuable for hay or pasture in northern and central 
Louisiana. Beggarweed (Desmodium moile) grows luxuriantly, but the 
hay is u woody.” 

The following have proved partial or total failures: Lupines, sain¬ 
foin, serradella, soja beans, sulla (Hedysarnm coromriim ,) kidney vetch 
(Anthyllis vulneraria), Bokhara clover, and alsike clover. 

Brief notes'are given on 39 species of grasses sown in the Ml and 47 
sown in the spring. The following are recommended for trial: (1) Sown 
in the fall—redtop (Agrostis vulgaris ), tall meadow oat. grass (Arrhena- 
therum avenaeeum ), Arena sterilh , Japanese rye grass (Agrtypyrum japoni- 
cum), Bromus pinnatus, rescue grass (Bromus uuioloicles), orchard grass 
(JDaetylis glomerata), Italian rye grass (Lolium italieum ), Phalaris cat- 
rulescens , and Texas blue grass (Poa urachnifera ); (2) sowti in the 
spring —Ghloris selncartziana , Panicnm palmcri, Andropcgmi annuhtm , 
and Genckrus montanus. 

The following analyses were made of samples of forage plants at 
Baton Bouge: 


Analyses of fo) age plants. 



Water. 

Protein. 

Fat. 

Fiber. 

Nilrogen- 
f'roe extract 

Ash. 


Per unit 

Per cent 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

.Kentucky blue grass { Poa prateivis). 

12.35 

8.00 

8.35 

23.5G 

42 78 

10.1C 

Orchard grass (JDaetylis glome rata ). 

12.82 

7.82 

3.70 

28.85 

86.56 

10,75 

English rye grass (Lolium per emu ). 

14. sa 

7 78 

8 24 

25.31 

89 02 

10,52 

Timothy {Phleum pmtense) . 

34.51 

s ns 

8 48 

29.03 

34.25 

9.75 

Kedtop (Agrostis milgariO . 

Tall meadow oat grass (Arrlienathe- 

ntm avenaeeum) . 

Velvet or meadow soft grass (Holcus 

14.14 

7.88 

3. G6 

23.52 

38.26 

11.54 

13.55 

7.94 

3.99 

23.65 

40.62 

10.25 

Imatus) . 

Burr or California clover ( Medicago 

12.76 

10.50 

3.65 

26.45 

34.59 

12.05 

maeulata } ... 

11.35 

12.65 

4.15 

31.7G 

30.97 

9 32 

Alfalfa or loeern (Medicago sativa ). 

10 94 

12.25 

3.51 

31.05 

34.09 

a 16 

Crimson clover (TrtfoUum. ineama- 

12.85 

14.87 

5.49 

25.2S 

32.07 

9.44 

tum} . 

13.37 

14.04 

4.06 

26.25 

30.28 

29 30 

13 00 

Texas blue grass (Poa arachnifera). 

10.68 

11.70 

4.21 

34.35 

a 72 










FIELD CROPS. 


647 


Barley,—A brief account of a fertilizer test with Bust-Proof and Win¬ 
ter Grazing barley. The former variety gave much the larger yields in 
every case. Ootton-secd meal (1200 pounds) and acid phosphate (100 
pounds) applied at planting were effective fertilizers. 

Oats, —This crop has been successfully grown for several years at all 
the stations by using pure “rust-proof” seed and planting in October. 
Relatively large yields have been, given by Red Rust-Proof, Virginia 
Gray Winter, Beardless Rust-Proof, and Prince Edward Island. At 
Audubon Park two crops of fodder and one of grain are obtained from 
a single planting. 

Whm t. —Tabula ted data are given for 103 varieties grown at Calhoun 
from seed obtained at the California Station and 13 varieties from 
Louisiana seed. All the varieties from California failed at Baton 
Rouge. The following gave profitable yields at Calhoun.: Pul caster, 
Glinka or Odessa, Tuscan Island, White Bougliten, Mediterranean, 
Red Russian, Harris, Russian Red Bearded, Mold White Winter, Good 
Wheat, Purple Straw, Winter Genoese, and Pill caster Winter. 

Lathyrus sylvestris, E. A. Smyth, jr. ( Virginia Sta . Bui., No. 20, 
Sept., 1892, pp. 87-91). —A compiled account of flat pea (Lathyrm njl- 
vestris), which the station propose* to test. The following analysis by 
the station chemist was made from plants grown in the State: Moisture, 
0.31 per centj dry matter, 03.09; in dry matter—ash, 6.92; protein, 18.75$ 
fiber, 34.90; nitrogen-free extract, 35.71; fat, 3.72. 

Sugar-beet culture in Arkansas Valley, P. L. Watroxjs ( Colorado 
Sta . But. , No. 21, Oct., 1892 , pp. 3-7). —Notes and tabulated data for 
experiments at the substation at Rocky Ford, which indicate that with 
careful cultivation and proper irrigation sugar beets may be success¬ 
fully grown in this region. 

Potato culture in Arkansas Valley, P. L. Watrous ( Colorado Sta. 
Bui. No. 21, Oct., 1892 , pp. 8-11). — An account of endeavors to raise 
potatoes in a region where it was popularly supposed that this crop 
woidd not grow. 

The method used during two seasons with considerable success is 
described as follows: 

On land occupied by sugar beets ike season previous, straw was placed to adftptk 
of 8 or 10 inches. Juno 5 the following season, the straw was burned and the ashes 
plowed under at onco. Then on tlic 9th and 10th one fourth of a.n acre was planted 
to seed of Mammoth Pearl and another fourth acre to Rose Seedling. The seed was 
cut in large-sized pieces, with one and two eyes, and planted in furrows ! tod inches 
deep. 

As soon as tops appeared above the ground, a light harrow was brought into rise, 
and this was continued at intervals of a few days until the tops were so large as to 
make the work injurious, after which time they were cultivated with a small; fine¬ 
toothed cultivator. When the ground was partially shaded by tops, a furrow was 
run between each two rows from north to south. On August U, when plants were 
in blossom, the ground being dry, irrigation was commenced* The water was eon- 
fined to furrows and allowed to run long enough to moisten the rows quite thor¬ 
oughly. By this time the roots were spreading so lar that cultivation would have 
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been injurious, so that in order to keep the soil in*healthy condition it was necessary 
to irrigate about once a week for the remainder of the season, which was done. 

Potatoes were harvested October 7. The plat of Pose Seedlings produced at the 
rate of 108 bushels per acre. The plat of Mammoth Pearl at the rate of 252 bushels 
per acre. These potatoes in both instances were of most excellent quality. v * * 

There is yet much work to he done in this line, but in the mean time it is believed 
any farmer may raise potatoes, sufficient at least for home consumption, by following 
the methods described in this bulletin and epitomized below: (1) Meet the best 
soil; (2) cover with straw in winter; (3) burn jList before plowing and plow deep; 
(4) use seed from higher altitudes; (5) plant very early or very late, 5 inches deep, 
in rows north and south; (6) stir the surface soil frequently when the plants are 
small; and (7) irrigate, if needed, in furrows when plants are in blossom, and after 
they are once wet never allow them to get thoroughly dry until growth ceases. 

Sugar beets in Wyoming in 1892, E. E. Slosson (Wyoming Sta. 
Bui No . 9 , Dee., 1892, pp. 16, plates 2).— Brief notes on the culture of 
tlie crop) and tabulated data for analyses of beets grown at tlie six 
experiment farms and by farmers in different parts of the State. 

The 71 analyses of sugar beets made this year give an average of 16.69 per 
cent sugar in juice, or 15.85 per cent sugar in beets, with a purity of 78.69. The 
sample beets, from which these anal} ses were made, were grown by 18 different 
farmers, representing all parts of tlie State. The beets grown in 1891 on the experi¬ 
ment farms averaged 15.79 per cent sugar in juice, with a purity of 78.08. The 
average of about 110 analyses of Wyoming beets of the seasons of 1891 and 1892 is 
therefore 16.24 per cent and 78.39 purity. * * * 

These results show that rich sugar beets can be grown in many paTts of Wyoming. 
In no crop reported has the per cent of sugar fallen below 12, the lowest marketable 
rate. Tlie price per ton at which beets could be raised is in most cases less than 
they would bring at the ordinary factory rates. It appears that the advantages of 
Inn ing the right amount of water at the right time as in irrigation more than com¬ 
pensate for the additional labor of irrigating. Of the two principal varieties, the 
analyses of the Vilmorin Improved average 16.85 per cent and tlie Klein Wanzleben 
15.98, a difference of almost 1 per cent in favor of the former. The Lane Imperial 
gives rather poor results. 

Tobacco culture. E. J. Bedding (Georgia Sta. Bui N'o . 19, Ike., 
1892,pp. 225-238, fig. 7).—A brief account is given of an experiment at 
the station in growing tobacco, with a view to determining the adap¬ 
tability of this crop to the conditions of soil and climate of Georgia. 
Five acres were planted with Long-Leaf Gooch and Hester varieties. 
Most of the land used was gravelly loam, with yellow and red clay sub¬ 
soil. The seed was sown January 21 amt February II and transplant¬ 
ing* was done from May 10 to June 27. Fertilizers were applied per 
acre as follows: Acid phosphate, 4GS pounds; sulphate of potash, 150 
pounds; nitrate of soda, 200 pounds. Worms greatly damaged the 
crop. Harvesting and curing commenced August 15 and was finished 
October 25. The curing was done by the “leaf-cure” method. The 
cost of the crop per acre is estimated as follows: Preparing land and 
seeding, $2.72; fertilizers, $8; transplanting,$3.10; cultivation, $2.25; 
destroying worms, $10; harvesting and wiring leaves, $0; curing, $4; 
grading, $0; total, $42.07. The yield per acre was 600 pounds, which 
would bring $00 at 10 cents a pound, leaving a profit oi\ $17*03, It is 
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believed that with more experience in the management of the crop bet¬ 
ter results will be obtained. 

Somewhat detailed directions are given for growing, harvesting, and 
curing tobacco. 

Field experiments with wheat, A. J. Bondueant and J. Clay¬ 
ton (Alabama College Sta. Bui. No. 39, Nov., 1892, pp. 7). —A report on 
experiments made with a view to encouraging the growing of wheat in 
Alabama. In two experiments Purple Straw, Bichelle de Naples, and 
Itiefci varieties were planted on quarter-acre plats fertilized with cot¬ 
ton-seed meal, 300 pounds, and acid phosphate, 200 pounds per acre. 
When the same number of kernels of each variety were sown the yields 
were nearly alike, but when the same number of pounds of seeds per 
acre were used the yields varied from G to 11 bushels per acre. The 
cost of growing an acre of wheat w r as estimated as follows: Breaking 
land and seeding, $1; seed (1'bushel), $1; fertilizers (500 pounds), $5; 
harvesting and threshing, $1.50; total, $8.50. The indications were 
that with Purple Straw, or any equally good variety, 15 bushels of 
wiieat per acre could be obtained in the region of the station in an 
ordinary season. Tabulated data are given for 15 varieties of winter 
wiieat tested at the station in 1892. The largest yields were Purple 
Straw-, 17; Anglo-Canadian, 1G£; Earliest of All, 15, and White Chaff, 
13 bushels per acre. Brief reports are given from eight farmers who 
made experiments with wheat in different parts of the State. 

Wheat, fertilizer tests, J). O. Noubse (Virginia Sta. Bui . No. 21, 
Oct., 1892, pp. 95-97). —-Thirty-two half-acre plats of exhausted land 
were planted with wheat, and manured as follows: Dissolved boneblack, 
muriate of potash, and nitrate of soda were applied singly and two by 
two, in full rations or at rates of 142£, 50, and 240 pounds per acre, 
respectively; and each material in one half rations and one and one half 
rations with one ration of each of the others. Two plats received gyp¬ 
sum. The yields of the straw and grain are tabulated. The results may 
be summarized as follows: 

The application of nitrogen, potasli, or phosphoric acid alone resulted in no 
increased yield. 

The application of two of the elements in combination gave some increase in yield, 
provided phosphoric add was in the combination. 

Potash increased yield somewhat, provided phosphoric add was present. 

The result with nitrogen was somewhat conflicting, giving some increase with 
phosphoric acid, hut when all three elements were present an increase of nitrogen 
was of no advantage. 

Phosphoric acid each time it was applied (except when alone) gave a decided 
increase to crop, and the one-and-one-half ration gave the greatest yield. 

Flat experiments with commercial fertilizers on wheat, D. D. 

Johnson {West Virginia Sta. Bui . No. 25, Aug., 1892, pp. 11). —At four 
substations in different parts of the State 11 fourth-acre plats were laid 
out; 2 remained unmanured, and 9 w T ere fertilized as follows, except in 
a few particular's; (1) Sulphate of potash, 50 pounds per plat; nitrate 
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of soda, 40 pounds, and dried blood, 40 pounds; (2) muriate of potash, 
40 pounds, and ground Osh, 60 pounds; (3) muriate of potash, 40 
pounds, and dissolved South Carolina rock, (SO pounds; (4) tankage, 
100 pounds; dissolved South Carolina rock, 80 pounds, and muriate of 
potash, 40 pounds; (5) dried blood, 40 pounds, and muriate of potash, 
40 pounds; (6) dissolved honeblack, SO pounds; (7) kainifc, 112£ 
pounds; (8) nitrate of soda, 40 pounds, and (9) stable manure, 8,000 
pounds. The yields of grain and straw and the financial returns per 
acre are tabulated for each experiment. The following conclusions 
are drawn: 

It is not profitable to use nitrogenous fertilizers in large quantities, or use them 
in ordinary quantities alone as fertilizers for growing wheat. 

The combination of potash, nitrogen, and phosphoric acid produces the largest 
yield. 

Phosphoric acid alone produces very satisfactory results. 

Probably the most profitable application of commercial fertilizers would be.pot¬ 
ash, in the form of kainit, and phosphoric acid, in the form ol dissolved South Caro¬ 
lina rock. 


HORTICULTURE. 

A. C. True, Editor . 

Vegetables and fruits, G. Coote ( Oregon Sta. Bui. No. 22, Jan.. 
1893, pj) . 24, jigs. 7). —Notes on tests of varieties of strawberries, peas, 
cabbages, sweet corn, beans, sea kale, gooseberries, currants, black¬ 
berries, raspberries, and peaches; an account of an experiment in 
renovating an old apple orchard; ami a list of varieties of apples, 
pears, cherries, plums, prunes, grapes, crabapples, apricots, nectarines, 
and almonds planted at the station. 

Strawberries (pp. 3-5).—Tabulated data and brief descriptive notes 
for 28 varieties. During the past four years the most productive 
varieties were Haverland, Burt, Warfield, Pearl, Glendale, and Hen¬ 
derson. 

Peas (pp. 6, 7).—Tabulated data and brief descriptive notes on 25 
varieties. New Alaska was the earliest, followed by Daniel O’Rourke, 
American Wonder, Blue Peter, and Extra Early. 

Cabbages , sweet corn , and beans (pp. 7-9).—Tabulated data for 13 varie¬ 
ties of cabbages, 11 of sweet corn, and 27 of beans. 

Sea hale (pp. 9, 10).—An illustrated account of an experiment in 
growing sea kale, which is recommended as a “ valuable vegetable, in¬ 
asmuch as it can be easily forced for use from December to April, pro¬ 
vided a succession of plants is at hand for the purpose.” 

Gooseberries (pp. 10-32).—Brief directions for propagation, prun¬ 
ing, and culture, with brief descriptive notes and tabulated data for 24 
varieties. 

Currants (pp. 12-15).—Brief illustrated directions for propagation and 
pruning, with notes on S varieties. 
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Blackberries and raspberries (p. 16).—-Notes on 7 varieties of black¬ 
berries and 9 of raspberries. Of the latter, Hansell is recommended 
as an early variety and Guthbert for the main crop. 

The wine-berry does not come up to the standard in many ways. The 
bush is of strong growth, and is very prolilie. The fruit is highly col¬ 
ored, but its peculiar flavor is against it. For ornamental jnirposes 
it is very attractive. 

Apples and peaches (pp. 17-22).—An account of an experiment in 
renovating an old apple orchard, directions for pruning, and brief notes 
on the peach orchard planted in 1889 at the station. “ Curl leaf” has 
seriously affected many of the varieties of peaches during the past 
three years. 

Small fruits and grapes, S. B. Green {Minnesota Sta. Bnl. JSTo. ,25, 
l)ec., 1892, pp. 237-265) fig. 1 ).—A report on tests of varieties and some 
other experiments with small fruits and grapes. 

Strawberries (pp. 237-245.)—Tabulated data for 46 varieties and brief 
descriptive notes on 21 varieties. Haverland and War held did espe¬ 
cially well. Other desirable varieties were Beder Wood, Orescent, and 
Michel Early. Captain Jack was very badly affected with rust. 

In renewing olcl strawberry beds the following plan is pursued: As soon as may 
be after the crop is gathered the bed is closely mowed and all the weeds and straw¬ 
berry leaves are burned. A plow is theu run on each side of a matted row and all 
but about 1 foot in width of it is turned under. The furrows thus made are filled 
with lino rotted manure aud the cultivator set going. The plants remaining are 
then thinned out with a hoe and special pains taken to cut out all weeds and old or 
weak plants. * * * 

Many complaints have reached us of the difficulty of securing a good crop of straw¬ 
berries in exposed places on the praiiies, oven when the plants had grown well and 
both st am mate and pistillate kinds were planted. This trouble is probably due to 
the pollen being too much dissipated by the wind, and further to the drying up of 
the fruit after it is set by the hot sun and winds. With the object of finding a rem¬ 
edy for this trouble some preliminary experiments have been undertaken, in one of 
which a part of the strawberry hod, including mostly plants of a late variety, named 
Parker Earle, was shaded with a. brush screen, such as we use for protecting ever¬ 
green seedlings. The result was that the planks under the screen matured all the 
fruit, while on those not thus shaded many berries were sun-scalded and many others 
failed to ripen. * * * 

A good screen for this purpose is made by setting posts with natural crotches in 
one end, connected together by poles aud covered with willow or other brush suf¬ 
ficient to give a play of light and shadow on the bed, but not enough to keep out 
more than half the sunlight. 

Raspberries (pp. 245-249).—Descriptive notes and tabulated data for 
7 varieties of Rubus strigosuS) 2 of R. idwuS) 3 of R . neglectuS) 14 of R. 
occidentalism and the Japanese wineberry (R. japonica ). Outlibert and 
Nemaha are especially commended. Other desirable varieties were 
Brandywine, Golden Queen, Marlboro, Schaffer, Hansell, and Turner. 
The Japanese wineberry u is interesting to botanists and may be use¬ 
ful for hybridization, but for fruit production is practically worthless.” 

Blackberries and dewberries (p. 250).—Brief notes on 7 varieties of 
21468—No, 8-3 
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blackberries and 2 of dewberries. Ancient Briton, Snyder, and Agawam 
are especially commended. El Dorado is considered promising. The 
Lueretia and Windom dewberries have been failures at the station. 

Grapes (pp. 251-201).—Tabulated data for 49 varieties and brief de¬ 
scriptive notes on 33 varieties. 4< The 10 varieties that have given us 
the most grapes of good table quality in the past five years, arranged 
nearly in the order of their value, are Concord, Worden, Aminia, Hart¬ 
ford, Brighton, Herbert, Barry, Bindley, Moore Early and Lady. For 
severe locations the Janesville is very satisfactory on account of its 
hardiness and reliability, but its quality is very poor.” 

An account is given of successful experiments in spraying Bordeaux 
mixture and ammouiacal carbonate of copper for mildew (Peronospora 
■inti cola). 

The following analyses were made by the station chemist: 

Sugar and acids in different varieties of grapes* 


Total sugar 
as grape 
sugar. 


Per cent,. 
J2.9 

12.5 

9.4 

11.5 

12.5 

9.7 
15.0 

8.8 

14.4 
10 2 
14. 0 
14.2 
13. S 
10.0 
1G.6 

11.4 

15.4 

15.4 


* Analyzed October 17, but not fully ripe. 

“ The total sugar includes both grape and fruit sugar as determined 
by Fehling’s volumetric method. The results of sugar are calculated 
in terms of the whole grape and not the juice. The per cent of acid is 
calculated in terms of the juice as tartaric acid.” 

Notes on small fruits and grapes at substations (pp. 2G2-205).— Brief 
notes ou trials of a few selected varieties of strawberries, raspberries, 
blackberries, dewberries, and grapes at Windom, La Orescent, Fergus 
Falls, Albert Lea, and Minnesota. City. 

Experiments with orchard fruits, tomatoes, and onions, It. L. 
Watts (Tennessee Sta. Bui, ml. y, No. 4, Nov., 1892, pp. 131-151, 
plates 3).—Orchard fruits (pp. 131-134).—In 1802 cowpeas planted in the 
station orchard in May were useful in shading the soil during the sum¬ 
mer and in preventing washing of the soil. Brief notes are given on 
the varieties of apples, pears, peaches, and plums "Which fruited ip 
1S92, 


Acid. 


Per cent 
1.20 

1.24 
1.22 

Lost. 
1.00 
1.80 
1.20 
2.00 
3.82 
1.16 
1. 74 
1.52 
3.57 
3.42 

XiOSt. 

1.25 

3.60 

1.60 


Name of variety. 


Hartford. 

Ives Seedling. 

Lady. 

Herbert. 

Moore Early. 

Aminia. 

Delaware. 

Catawba*. 

Concord. 

Niagara. 

Lady Washington ... 

Martha. 

Humeian. 

Centennial. 

Brighton. 

northern Muscadine. 

Israella. 

Challenge. 
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Tomatoes (pp. 134-147). —Ail illustrated account is given of an exper¬ 
iment in growing tomatoes under glass in winter. Propagation by cut¬ 
tings and single-stem training were successfully tried. Artificial polli¬ 
nation was found advantageous. Golden Queen and Lorillard were 
the most desirable varieties for winter forcing. 

Field experiments with tomatoes are also reported. Trimming the 
plants at intervals of three weeks did not hasten maturity, and de¬ 
creased the yield. Training to one or two stems increased earliness and 
improved the size and quality of the fruit. It seems doubtful whether 
the use of supports for the plants will pay except in training to one or 
two stems. Plants set in the Held May 0 gave larger yields than those 
set earlier. Plants set at a medium depth gave larger yields than those 
set at a depth of 2 or 7 inches. Liquid barnyard manure produced 
no material effect. 

Sowing seed in hills and not transplanting did not give good results. 
One transplanting in flats proved more satisfactory than two trans- 
plantings. Seedlings produced a slightly heavier crop than cuttings, 
but individual fruits from cuttings were much larger. 

Old plants which had been carried over the winter produced as heavy 
a crop as young seedlings. Gutting back to 3 inches at transplanting 
decreased the yield. Lagging improved the color and quality of fruit 
and decreased the loss by rot and sun blistering. As regards produc¬ 
tiveness, King Humbert and Volunteer were among the first 10 varie¬ 
ties in 1891 and 1892. 

Transplanting onions (pi>. 117-151).—An experiment in transplanting 
onions according to the method proposed by T. Greiner was success¬ 
fully made at the station. The transplanted plants matured earlier, 
the bulbs averaged much larger, and the yield was quadrupled. 

Fruit culture in Arkansas Valley, F. L. Watrous {Colorado Sta. 
Bui. No. 21, Oct., 1802, pp. 12-15). —Grief directions for the culture of 
orchard fruits in this region and tabulated notes on varieties of apples, 
nfcars, plums, and grapes growing at the substation. 

* Notes on forest and. fruit trees, K. H. Blojiman ( Utah Uni. No. IS , 
Oct., ISO 2, pp. 11). — Brief notes on tlic growth of 41 species of forest 
trees planted at the station, and on 88 varieties of apples, 35 of pears, 
25 of plums, 27 of cherries, 35 of peaches, and 5 of apricots. 

Herbaceous ornamental plants for Minnesota, S. B. Green 
{Minnesota Sta. Bid. No. 24, Oet, 1892, pp. 200-213 anil 223,224). —Brief 
descriptive notes and tabulated data regarding hardiness for the follow¬ 
ing species: Yarrow*! {Achillea millefolium var. rosea), double white 
yarrowt (A. ptarmiea), columbine! {Aquilegia vulgaris), hollyhock 
{Althea rosea), reed (Arttndo clonax), variegated reed {A. donaw, var. 
versicolor), milkweeds*! {Asclepias inearnata and A . tuber osa), hardy 
asters*! {Aster spp.), hoeconia {Bocconia cor data), lily of the valley! 
{ConvallaHa majalis), coreopsis! {Coreopsis lanceolata), larkspur! (Del¬ 
phinium spp.), bleeding heart! {Dicentra spectabilis), gas plant {Dictum- 


* Native in Minnesota, 


+ Hardv at. ill a station. 
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nus fraxinella), pampas grass [Friantlms ravennte), eulalia ( Eulalia japwn- 
ica , vars. gebrina, variegata, and gracilUma), funkia (Funlcia oasrulea ), 
baby’s breath! {Gypsophila paniculate), perennial double sunflower 
(Eelianthus multiform), fleur de list (Ira germanim), poker plant 
{Kniphofia aloides), peoniesf (Pceonia spp.), mountain fleecef ( Polygonum 
euspidatum), pliloxf ( Phlox decussata), ribbon grass! (Phalaris armidina- 
cea), pyrethrumt ( Pyrethrumroseum), meadow sweett (Spirca japonica), 
tansyt ( Tanacetum balsamita), spider wort*! (Tradescantia virginica ,), 
pansy (YfoZa tricolor), Adam’s needle ( Yucca jilwmentosa). 

Tbe following select list is given of species most desirable for plant¬ 
ing in the region of the station: Columbine, lily of tbe valley, larkspur, 
bleeding heart, baby’s breath, German iris, pyrethrum, herbaceous 
peonies, and double yarrow. 


FORESTRY. 

Ornamental and timber trees, shrubs, and vines, S. B. Green 
{Minnesota. Stu. Bui . No. 24, Oct., 1S92 3 pp. 173-208, and 214-222 ).—Brief 
descriptive notes and tabulated data regarding hardiness for the fol¬ 
lowing species of native and imported trees, shrubs, and vines, with 
reference to their usefulness for timber or for planting in parks, streets, 
or lawns in Minnesota, as determined by tests made at the station and 
by the experience of planters and nurserymen in Minnesota and neigh¬ 
boring States: White or soft maple*t {Acer (kmjearpum), cut-leafed 
maplet {A. dasycarpim, var. wicrii), sugar maple* f {A. saccharimm), 
Norway maple ( A . platanoides ), Schwedler maple ( A . plat an aides, var- 
schivedleru), Rittenbach maple {A. platanoides, var. rittenbachii), red 
maple*t {A. rnbnm), Tartarian maple (A. tartaricnm), horse chestnut 
{JEseuhts luppocastanmi ), buckeye chestnut* {M. glabra), tree of heaven 
{Ailanthus glandulosus), European alder* f (Ahms incana), European 
bircht (Betula alba), cut-leafed birehf (B. alba , var. laeiniata), purple 
birchf (B. alba, var. atropurpnrea), canoe or paper birch*i [B. papy- 
rifera), yellow bircli* t (B. lutea), American white birch* i {B. alba, var. 
populifolia), laburnum (Cytisus laburnum), American hornbeam* f {Gar- 
pinus amerieana), bitternut hickory*! (Carya amara), chestnut {Gas- 
tanea amerieana), hardy catalpa {Catalpa speciosa), hackberry or nettle 
tree* (Geltis occidentalis), white fringe {GhionantJms virginica), cock- 
spur thorn or thorn apple*! {Crataegus cnis-galli ), American beech 
{Fagus ferntginea), European beech (F. sylvatica), white ash * f {Frax- 
inus amerieana), green ash*! (I 7 , viridis), honey locust* {Gleditsehia 
triacanthos), Kentucky coflee tree*! {Gymnoeladus canadensis), black 
walnut* {Juglans nigra), butternut*! (J*. einerea), European larchf 
(Larix europea), tamarack*! (L. amerieana), tulip poplar or white 
wood (Liriodendron tulip if era), osage orange {Madura aurantiaca), 


Native in Minnesota. 


t Hardy at the station. 
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magnolia {Magnolia spp), Russian mulberry! {Morus alba , var. tatarica), 
box.elder*t (Megundo aceroidcs), iron wood* \ (Ostrya virginica), white 
or silver poplar 1 ( Populus alba), bolleaxia pop!art (P. alba, var. nivca), 
Lombardy poplar (P.fastigiata), Russian poplar f (P. wobslcy), Russian 
poplarf (P. certinensis), Russian poplart (P. siberica, var. pyramidal) s), 
birch-leafed poplart (P. betulifolia ), Russian poplar! (P. laurij'olia), 
cottonwood*1 (P. monilijera), golden poplar! (P. monilijera, var. van- 
gertii ), black cherry* t {Primus serotina), choke cherry* ! (P. virginica), 
bird cherry * f (P. pennsylvanica), European or mountain ash! (Pyrus 
aucuparia), native crab apple*! (P. coronaria), weeping mountain ash \ 
(P. aucuparia, var. pendula), American mountain ask*! (P. americana), 
burr oak*! ( Quercus macrocarpa), white oak*! (Q> alba), red oak*! (Q. 
rubra), scarlet oak*! {Q. coccinea), black or yellow locust (Robinia 
pseudacacia), maiden-hair tree or gingko (Halisburia adiantifolia), Rus¬ 
sian willow t (Salix acutifolia), laurel-leafed willow! ($. laurij'olia), Ameri - 
can Aveeping or fountain willow (S'.purpurea, var. pendula), royal willow 
(S.regalis), Kilmarnock weeping willow ($. caprea,YSxx\pendula), Russian 
golden willow! (8 . a urea), Napoleon’s willow! ($. napoleonis), Wis¬ 
consin weeping willow,! white willow! (S. alba), basswood or Amer¬ 
ican linden*! (Tilla americana), European linden (T. curopca), Ameri¬ 
can or white elm*! ((limits americana), red or slippery elm*! (U. fulva), 
weeping slippery elm! ( U. f ulva, var. pendula), rock elm*! ( U. racemose), 
cani])erdown weeping elm (TJ. montana, var. camper do wnii), aralia or 
angelica tree! (Aralia mandshurica), azalea (Azalea spp.), althea or 
Rose of Sharon (Hibiscus syriaens), box (Buxus spp.), common or 
European barberry! (Berberis vulgaris), purple-leafed barberry (J>. vul¬ 
garis, var. purpurea), Thunberg’s barberry! (B. tlmnbcrgii), strawberry 
shrub ( Galycanthus floridus), sweet pepper bush (Cleflira alnifolia), Si¬ 
berian pea tree! ( Garagana arboreseons), red-twigged dogwood! (Gornus 
sanguinea), rod-twigged dogwood*! (Gornus siolonifera), deufczia (l)eutzia 
erenata), deutzia (JK gracilis), weigela (Diervilla rosea), spindle tree*! 
( Euonymus air op wrparens), forsythia (Forsythia fortuned), hardy hy- 
&vMigMi(Hydrangeapanieiilata, va i\ grand [flora), Sr. John’s wort {Hyper¬ 
icum aureum, JI . htlmiamm,] and JL salic ifolia), balsam hr or bal¬ 
sam*! (Abies balsamea), Nordmans hr (A. nordmanniana), red cedar*! 
(Juniperus virginiana), trailing or savin juniper*! ( J\ sabiua), Norway 
spruce! (Picea exceha), white spruce* ! (P. alba), Colorado blue spruce! 
(P'Pungens), black spruce* (P,nigra), Engleman’s s]>mce (P.engelmanii), 
white pine! (Pinus strobus), Scotch pine! (P. sylvatiea), Austrian 
pine! (P. austriaea), red or Norway pine* ! (P. resinosa), dwarf pine! (P. 
mughus), heavy-wooded pine! (P. ponderosa), Douglas spruce! (Pscudot- 
snga taxi folia), Japan cedar (Retinospora plumosa), arbor vita* or white 
cedar*! (Thuja occidentalis), hemlock*! (Tsuga canadensis), mountain 
laurel (Kalmia latifolia), Polish privet (Lignstmm vulgare), California 
privet (L. ovalifolhm), privet! (P. from Roland), Tartarian honeysuckle! 
(Lonicera iavtarica and L. tartarica, var 1 splendem), syringa or mock 
“Native in Minnesota. t Hardy at the Btation. 
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orangef (Philadelphia} coronarhts), syringa or mock orange! (P. grand!- 
floras), syringa or mock orange! (P. gordonimms ), flowering almond 
(Primus japonica), nine bark * f (Physoearpus opullfollm ), golden spireat 
(P.opulijblius, var. aurea ), shrubby (*in<iueibil 115 f (Poientlllajriwtioom), 
trefoil or hop tree* (Ptelen trijbliata), Japan (|niiKu^P//rM«\;Vr/>o«m»),eon»- 
monbuckthorn! (Rhamnuscathartiew s*), common smooth-leafedsumach*! 
(Rhus glabra), cut-leafed sumach! (P. glabra , var. laciniata ), smoke bush 
(R. eotinus), staghorn sumach*! (P. typhina), rhododendron (Rhododen¬ 
dron, sxip.),yellow flowering currant! ( Kibes aureum), Alpine currantt (P. 
aJpimm ), Gordon currant (P. gordomamm), common elder*i (Sambuem 
canadensis ), red-berried elder*! (#. racemosa ), cut-leafed elderf (A nigra, 
var. aurea), buffalo berry*! (Shepherdia argentea), Van Houtte’s spireat 
(Spirea nan houtti ), $. obovata t, Douglas spireat (& douglasvi ), $. Iwnceo- 
lata, 1 plum-leafed spireal ($. prunifolia), Thunberg’s spirea (#. t/ww- 
bergii ), asli-leafed spireat (& sorbifolia ), liypericum-leafed spireat (A 
hypericifolia ), snowberry*! ( Symphoriearpus racemosus), common lilact 
(Syringa vulgaris), Persian lilact (S.persiea), Josikas lilact (8. josiJava), 
high-bush cranberry*! (Fi6ttrmw» opulus), snowballt (F opulus , var, 
sterilis), sheepberry*! (F lentago), arrow wood*! (F. dent at mn), prickly 
ash*! (Zanthoxylnm amiericana ), Japanese ivy (AJcebia quinata ), Vir¬ 
ginia creeper*! (Ampelopsis quinquefolia), Japanese or Boston ivy (A. 
veiteMi), Dutchman’s pipe* (AHstolochiasipho), bittersweet*! (Gelastrus 
scandens), European sweet clematis (Clematis Jiammula), 0. jaelmanni , 
(7. eoeeinea, virgin’s bower*! (0. virginiana), (7. vitieeUif honeysuckle; 14 f 
(Lonicera sullivanti), moon seed*! (Menlspermum canadense), wistaria 
(TFistaria spp.), and wild grape*! (FPu* riparia). 

Tbe following select list is given of species most desirable for plant 
ing in the region of the station: American elm, haekberry, basswood, 
soft maple, box elder, white ash, white willow, paper birch, cut-leaved 
weeping birch, upright white poplar, European mountain ash, laurel- 
leaved willow, oil berry, white pine, red pine, Scotch pine, dwarf pine, 
white spruce, Norway spruce, red cedar, red-twigged dogwood, hardy 
hydrangea, Tartarian honeysuckle, syringa, golden spirea, buckthorn, 
Japanese rose, Missouri currant, Van Houtte’s spirea, ash-leaved spirea, 
Spirea obovata , buffalo berry, lilac, high-bush cranberry, snowball, Vir¬ 
ginia creeper, bitter sweet, virgin’s bower, and wild grape. 


DISEASES OF PLANTS. 

Walter H. Evans, Editor. 

Some fungous diseases of the quince fruit, B. D. Halsted 
(New Jersey Stas. Bui No. 91, Bee. H, 1892 , pp. 16, Jigs. 12 ).—A report 
upon the following diseases of the fruit of the quince observed during 
the past season: Quince rust (Rmstelia aurantiaea ), fruit spot (Unto* 
mosporium macnlat um), black rot of quince (Sjrfuvropsis malorum), pale 
* Native in Minnesota. ~ f Hardy at the^atioiT 
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spot of quince ( Phoma eydonico ), ripe rot of quince (Glwosporiim frueti- 
gemm ), quince blotch, and other minor decays. 

The first fungus to make its appearance upon the quince fruit in early summer is 
the rust. While the fruit is quite small the flue threads of the rust plant grow 
through it, and in one or more places the green color is replaced by an orange color, 
the quince at the same time usually becoming distorted. • In the orange patches 
small pimples appear which continue to enlarge ami from them short horns project 
and soon become ruptured at the top. Within these horns or tubes the bright orange 
spores are borne in great abundance and readily fall out. As time passes the affected 
fruit, failing to grow, or enlarging but slowly, becomes hard by drying and either 
falls to the ground or remains on the tree as a worthless and unsightly product until 
the close of the season. 

The rust of quinces is a form of one of the cedar apples. This spe¬ 
cies (Gynmospo rang i uni clavipes) is found on two kinds of juniper trees, 
the red cedar and low juniper, and may be recognized by the swollen 
knots of reddish color. Fungicides unless applied at the proper sea¬ 
son will prove of no avail. Removing all cedar trees will prove more 
effective. 

Quince fruit spot is caused by the fungus Entomosporium macula- 
turn; it is also found on the leaves of the quince as reported in the 
Annual Reports of the Connecticut State Station for 1800 and 1801 (M 
S. R., vol. ill, pp. 10 and 770), and upon fruit and leaves of apple and 
pear. Its attack is superficial on the quince, and the result is a smaller 
and unsightly product. 

Black rot of the quince, one of the most abundant and, therefore, destructive 
decays of this fruit made its appearance upon the fruit when less than half grown. 
Almost invariably the first signs of the rot were found at the blossom end, and 
from there it rapidly extends throughout the whole fruit. At first the skin, losing 
its normal color, turns a light brown, and shortly after this dark pimples appear 
scattered beneath the skin, which is ruptured when the spores are matured. The 
ripe spores are olive brown, about twice as long as broad, and form long, slender 
coils as they are pushed out of the small hole iu the skin. 

The spores quickly germinate, and the author made a study of the 
apple and pear along witli the quince in inoculating from one kind of 
fruit to the other. He concludes that what have hitherto been consid¬ 
ered three species are all the same. Field observation showed that the 
disease will easily spread from one kind of tree to the other, and that 
fallen fruit may possibly spread the infection if left to rot on the ground, 
If spraying is employed all three kinds of trees should be treated. 

Pale rot of quince is caused by a fungus which the author thinks 
identical with Phoma cydonkc of Europe. Next to black rot it was the 
most prevalent disease. It is a rapidly growing fungus, running 
through a fruit in a few days. 

It begins at any place upon the fruit, producing at first a pale spot* from which 
the skin may he easily removed. The threads of the fungus soften the liesU of the 
quince more than the black rot, and the skin soon wrinkles, and at the same time is 
ruptured in many places, from which short tufts of threads develop. These small 
spots, usually circular in outline, are at first colorless, but soon turn to a handsome 
shade of pale blue. As the days pass there is a spore cavity formed below the sur¬ 
face of each spot, and from this the spores issue iu a thread of slime through the 
ruptured center of the spot. 
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The ripe rot of quinces is caused by the fungus which also causes 
the bitter rot of apples and the ripe rot of grapes, as reported in Jour¬ 
nal of Mycology, vol. Yi, BTo. 4 (E. S. It., vol. 31, p. 749). The author has 
transferred the disease by inoculations between the apple and quince. 

Quince blotch is,an obscure disease, retarding the growth of the 
fruit. The fungus has been isolated and upon agar-agar produces sim¬ 
ilar blotches to those on the quince. The fungus is of slow growth 
and quite different from any heretofore noticed upon this fruit. 

Other fungi causing decay of quinces are reported as follows: Rlmo- 
2 >u$ nigricans , the same as the one causing soft rot of sweet potatoes 
described in Bulletin ¥ 0 . 70 of the New Jersey Stations (E. S. B., vol. 
11 , p. 41G). It can only attack the fruit after the skin has been broken. 

Gray mold is similar to the black mold. It is caused by Manilla 
fructigena, the fungus of a common disease of the plum and cherry. 
Its attacks are usually made on the stored fruit if wet and uuventilated. 
There is another black rot ( Pesfalozzia sp.) sometimes met with in 
quinces which causes the fruit to become coal black. 

The author has experimented with fungicides to prevent the fore¬ 
going diseases with considerable success. Bordeaux mixture (standard 
formula) and ammoniacal solution of copper carbonate by the following 
formula gave the best results: Copper carbonate, 5 ounces* ammonia, 
20°, 3 quarts; water, 50 gallons. He advises using the Bordeaux mix¬ 
ture the first half of the season, to be followed by copper carbonate 
solution or Bordeaux mixture diluted one half. Spraying should begin 
as soon as the buds begin to swell, and he continued until September 
with weekly applications. 

Black rot of grapes, B. H. Price {Terns Sta. Bui. No . 23, Non. 
1892 , pp. 219-231 , Jigs. 10). —The author describes and figures the vari¬ 
ous phases of the fungus causing the black rot of grapes. He also de¬ 
scribes at some length and figures u dark threadlike articulated bodies 
found occurring with the asei in specimens grown in the greenhouse.’ 7 
These, he thinks are parapliyses, but Prof. B. T. Galloway, to whom 
they were submitted, thinks they are not. On the presumption that 
these bodies are really paraphyses the author would transfer this 
fungus back to the genus Physalospom. Compiled information is given 
regarding the preparation and use of fungicides for the black rot, as 
well as for other diseases of the grape. Spraying*apparatus is briefly 
described and prices given. 

Common fungous diseases and their treatment, W. C. Sturchs 
(Connecticut State Sta. Bid. No. 115 , Mar., 1893 , pp. 21). —Popular 
descriptions of the following diseases are given with suggestions as to 
preventive treatment: Apple scab (Fusidadium dendriticum), leaf blight 
or leaf spot of pear (Bniomosporium maculatum ), pear scab ( Fusicla - 
dhmpyrimm ), leaf blight or leaf spot of quince (Fntomosporium macu- 
latum ), black rot of quince ( Spliceropsis malorum ), peach yellows, black 
knot of plum and cherry (Plotvrigktia morbosa ), brown rot of plum and 
cherry (Monilia fructigena ), black rot of grape (Lcestadia bidweUU), 
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brown rot or downy mildew of grape (Plasmopara viticola), antliraonose 
of grape (Sphcteeloma ampelimtM ), anthracnose of raspberry and black¬ 
berry ( Gleeosporium necator), leaf blight of strawberry (Sphmrella fra- 
garicc), smut of onions (TTrocyxtis cepuliv ), potato rot (Phytophthora infes- 
tans), tomato leaf blight ( Gladosporiuni fulmmi), and celery leaf blight 
(Gercospora apii). Two formulas for Bordeaux mixture, and one each 
for ammoniaeal carbonate of copper and modified eau celeste are given, 
with the cost of the chemicals. Spraying apparatus is described and 
prices given. Most of the bulletin is a reprint of Bulletin hTo. Ill of 
the station (E. S. R., vol. in, p. 840). 

A provisional spraying calender is given, showing when to treat the 
various plant diseases. 

Bordeaux mixture for apple pest's, H. G arm an (Kentucky Sta. 
Bui. No. 4 /, Jan., 1893, j op. 32, figs. 2). —The primary object of the 
series of experiments reported in this bulletin was to study the effect 
of Bordeaux mixture on apple rot (Gleeosporium versicolor). A brief 
popular description is given of the disease and its cause. The author 
considers the presence of mummified apples on the tree to be the chief 
source of infection to the growing crop. Cultures of spores obtained 
from the dried remains of decayed apples were made in gelatine and 
also in apples, and the fungi thus prodneejil were found to be identical 
with tliose occurring in the ordinary course of infection. Trees from 
which all mummified apples were removed were more thrifty and yielded 
more fruit than those on which they were permitted to remain. 

Three series of experiments were conducted in each case with one 
treated and one untreated tree. Eu the first series two trees of a fall 
variety were sprayed for the codling moth the middle of May, after 
which one of them received no further treatment. From the other all 
the mummified apples were removed and Bordeaux mixture was applied 
May 23, June 0, and July 6. In the second scries Ben Davis apple 
trees were used, but the preliminary treatment was omitted and the 
mummified apples were not removed. In the third series Russet apple 
trees of comparatively large size were selected and the apples were not 
harvested until September 30, when nearly all had fallen from both 
trees. The formula used for the Bordeaux mixture was: Copper sul¬ 
phate, 6$ pounds; lime, 3£ pounds; water, 22 gallons. 

The tabulated results are as follows: 


lies ults of spraying apple trees with, Bordeaux mixture for rot. 


Sonus. 


Fallen apples. 

Pi do id applep. 

Whole crop of apples. 

Total 

nuiii' 

ber. 

Num¬ 

ber 

rotten. 

Per 

cent 

rotten. 

Total 

num¬ 

ber. 

Num¬ 

ber 

with 

rot. 

Per 

cent 

with 

rot. 

Total 

num¬ 

ber. 

Num¬ 

ber 

with 

rot. 

Per 

cent 
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Treated tree. 
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11 
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Untreated tree— 
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54 
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Treated tree. 

1,522 
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16t 

41 

24.5 

1,686 
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IJ.4- < 

Untreated tree_ 

1,100 

520 

47.8 

172 

57 

33,1 

1,272 

577 

45,4 
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In these experiments treatment with Bordeaux mixture improved the 
condition of the foliage and caused the leaves to be retained longer on 
the trees. When the fungicide was applied early the total and the 
merchantable crop of apples was increased, the proportion of rotten 
apples was decreased, and the apples were retained longer on the trees. 

Apple scab did not appear on either of the trees used in the third 
series of experiments, but in the second scries 12.L per cent of the 
apples on the treated tree were scabby, and G5.9 per cent of those on 
the untreated tree. In another experiment not included in the series 
mentioned above, Bordeaux mixture applied May 23 and June G materi¬ 
ally reduced the amount of scab as compared with that on an untreated 
tree near by. 

The author also considers the relation between the codling* moth ( Cur- 
poeetpm pomonellu) and apple rot. He finds that the codling moth is 
worse upon the sprayed trees almost in proportion to the decrease of 
the rot. This is due, he thinks, to the avoidance of apples affected by 
rot when the female is laying her eggs. This hypothesis would not 
hold good for the earliest brood of the codling motli, but would for 
the second, which in the region of the station is the more, important 
and destructive brood. He found no difference between the sprayed 
and check trees for the first brood. 

ENTOMOLOGY. 

Notes on a com crambid, M. H. Beckwith ( Delaware Sfu. Bid . Wo. 
14, Dec., 1891, pp. 18-15, fig. 1 ).—June 15, 1891, it was reported that 
worms were destroying corn plants at Dover, Delaware. The resulting 
investigation led to the discovery that a corn crambid was the cause of 
the injury. 

This crambid does not. penetrate the plant and remain feeding upon the tender 
inner parts, but works upon the outer portion just beneath the surface of the soil. 
It spins silken galleries, which extend from the plant several inches just beneath the 
surface of the soil. Some plants wore nearly girdled, and the worms were frequently 
found embedded in cavities where they had fed upon the plants. In some instances 
as many as 30 worms were found in a single hill of com. In many hills the plants 
hiul been entirely destroyed; in others they were small and bail a yellow, sickly 
appearance. The greatest injury appeared to have been caused in that portion of 
the corn field adjoining a small strip of timothy sod that remained without plowing. 

This worm feeding upon the plants beneath the surface of the soil renders it impos¬ 
sible to treat the plants with an insecticide with any hope of destroying the insects. 
Further study of the life history of this insect is necessary before a remedy can be 
recommended. 

July 16 the adult insect began to appear in a breeding cage where a 
number of larvae bad been placed. The insect was identified at this 
Department as Grambus caUginosellm, which liad been observed at 
Benuings, Maryland, in 18Sfi. Illustrations of tbe larva aud imago are 
given in tbe bulletin, together with tbe following description: 

The moth or perfect insect averages +an inch in length and measures about 1 inch 
i across its expanded wings. The body is slender; i ts front w ings are of an ashy-gray 
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color, marked with rows of brownish scales between the veins and two transverse 
rows of brownish scales on the outer portion of the wing, the other third of which is 
also of a darker color than the remainder of the wing. The fringe of the wing is of 
the same asli-gray color as the wing itself, and there is a row of hlack scales along 
the apical margin of the wing. The hind wings are a darker color than the front 
wings. The thorax, abdomen, and legs are the same color as the wings. Two long 
scaly palpi project from the front of the head like a proboscis or kcak. 

A peculiarity of this insect that is very noticeable is that when at rest the wings 
and body are elevated at an angle with tbe substance on which it rests. 

The larva or caterpillar is about 1 inch in length when fully grown and of a slen¬ 
der, cylindrical form, and of a pinkish-white color slightly tinged with brown. Tbe 
head is dark brown or black. There are several stiff bristles or hairs upon each 
segment. 

Report on insects, 0. II. Fernald {Massachusetts Hatch Sta. Bul. 
Ho. 20, Jan., 1893, pp. 16, Jigs. 13). —Illustrated accounts of the fol¬ 
lowing injurious insects, with suggestions regarding remedies: Spring 
eankerworm (Paleaorita vemata), fall ca-nkerworm ( Anisopterix pome - 
taria ), apple tree tent caterpillar (CHsiocampa americana,) fall webworm 
(Hyphantria eunea), white-marked tussock moth (Orgyia leueostig.na), 
willow tussock moth (0. definita), and the European tussock moth 
(0. antiqua). 

Inspection of Paris green (Louisiana Stas. Bui. Ho. 18, 2d, ser.,pp. 
629-532). —The text of the State law regulating the trade in Paris 
green, with notes on the quality of the product sold in the State and 
a description of the method of analysis used at the station. 
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On fodder articles and fodder supplies, 0. A. Goessmann (Mas- 
sachusetts State Sta. Bui. Ho. 45, Now, 1892, pp. 15). —In this article the 
author strongly advocates the raising of a greater variety of crops for 
stock-feeding and especially more leguminous crops to take the place 
of more expensive commercial feeding stuffs; and he urges that in se¬ 
lecting crops to he grown or feeds to he bought, the question of their 
manurial value should be considered. lie shows, for instance, that 
while corn meal, costing $21 per ton, has a manurial value of only $7.31 
per ton, Chicago gluten meal, cotton-seed meal, and linseed meal (old 
process), costing from $26 to $28 per ton, have a manurial value ranging 
from $14.72 to $23.52 per ton. 

During the past year (1892) the station tested the following forage 
plants: Summer vetch, sojabeans, Bokhara clover, sainfoin, horse beans, 
cowpeas, yellow trefoil, serradella, prickly comfrey, fiat pea (Lathyrus 
syUestris), kidney vetch, blue lupine, yellow lupine, silver-hull buck¬ 
wheat, Japanese buckwheat, common buckwheat, summer rape, winter 
rape, Jerusalem artichoke, and sugar beets. The detailed report of these 
trials is reserved for the annual report. A summary of the yield of 
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some of tliese plants grown on a large scale is given in a table and com¬ 
pared with bay and rowen, as follows: 

Yield of various forage crops jper acre . 


Crop. 

Yield 
per acre. 

Dry mat¬ 
ter per 
acre. 

Nitrogen 
per acre. 


Tons. 

18 

Pounds. 
11,320 
4,313 
2,894 
5,949 

Pounds. 

no 


13 

104 

VpT|rl nftfs -_ _ _-_-__............... 

8.05 

78 

t_ .......... 

11.1 

71 


2 

3,509 

58 


7 

4,409 

37 

nytfl Aflfs_ ___ ____.... 

5 

1,868 

30 

Rmym» _ __ __ ____....... 

1 

1,705 

30 

Hungarian °iass ....-... 

2.5 

1,283 

18 




u Eye, yetcb and oats, peas and oats, part of soja beans, of corn, and 
of serradella Lave been fed as green fodder, and the remainder of 
green com and soja beans, serradella, and Hungarian grass are on 
hand in silos as mixed silage for winter use.' 7 

The yield of hay and rowen (3 tons per acre) is believed to be far in 
excess of the average for the State, which u does not much exceed 1 ton 
of hay per acre. 77 

A table is given which embodies the maximum and minimum j>er- 
centages of dry matter, protein, and fat found in the analyses, made at 
the station, of a large number of commercial feeding stuffs. This 
shows the w ide variations in the composition of these materials, espe¬ 
cially by-products from factories, at different times, and indicates the 
desirability of State control of the sale of feeding stuffs, 

“The money invested by farmers for securing commercial feeding 
stuffs as an additional food supply for home consumption exceeds to¬ 
day many times the amount spent for commercial fertilizers. * # # 

The generally conceded success of the introduction of a well-regulated 
system of State inspection of commercial fertilizers seems to suggest 
the adoption of a similar course with reference to the trade in commer¬ 
cial feeding stuffs. 77 

Effect of food on composition of butter fat, F. W. Mouse (New 
Hampshire Sta. Bui No. 16, Sept. 1892,pp. 20). 

Synopsis .—An account of experiments with twelve cows to test the effects of corn meal, 
gluten meal, cotton-seed meal, cotton seed, wheat gluten, corn starch, mixed 
hay, oat hay, clover hay, vetch bay, pasture grass, cotton-seed oil, pahn oil, 
corn oil, cocoanut oil, stearin, and olein, respectively, on the volatile tatty 
acids and the iodine number of the butter. The analyses of the feeding stuffs 
and butter are tabulated. The results indicate that certain of the material? 
mentioned do affect the volatile fatty acids and the iodine number of the butter 
and suggest a connection between the fat of the food and the fat of the milk. 

Effect of common feeding stuffs .—Two series of experiments are de¬ 
scribed—one to study the effect of grain feeds, and the other of different 
kinds of hay. 
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In tlie first series of trials eight cows (four lots of two each) were 
used. The coarse fodder (hay, grass, and silage) remained constant 
until the last period, when pasturage was given in its stead. Com 
meal was compared with cotton-seed meal and with gluten meal, and 
the effect observed of adding about a pound of wheat gluten to the daily 
ration. The trials continued through June and July. Samples of but¬ 
ter were taken for analysis at frequent intervals. The results of the 
trials are summarized as follows: u Corn meal had no effect on the vola¬ 
tile acids, but lowered the iodine number; gluten meal affected the 
volatile acids only after they had been depressed by some other food, 
when it raised them, while the iodine number was raised in every case; 
cotton-seed meal lowered both volatile acids and iodine number. Grass 
did not, in general, affect the composition of the butter, which fact 
corresponds with recent German investigations.’ 7 

Part of the cows were dropped daring the trial, but “in the case of 
the four cows continuing through the experiment the volatile acids 
decreased and the iodine number increased as the period of lactation 
advanced, 77 agreeing in this respect with the observations of others. 

In the second series seven cows were used (four lots), three of which 
were used in the first series. Here the grain ration (middlings, gluten 
meal, and cotton-seed meal) and silage remained constant, and mixed 
hay was compared with oat hay, clover hay, and vetch hay, respect¬ 
ively. Neither vetch nor oat hay produced any apparent change in the 
volatile fatty acids. Clover hay appeared to increase the volatile fatty 
acids, and mixed hay sustained this increase. 

The sinking of volatile acids and rising of the iodine number with the advance of 
lactation was again seen in this scries. Some of the results of this scientific in¬ 
vestigation are in accord with the practice of many dairymen who produce a high 
grade of butter. A favorite ration with them is corn meal and clover or mixed hay. 

Corn meal has been shown to produce a butter fat with a low iodine number, cor¬ 
responding to a hard,firm butter. Clover hay and mixed hay have produced a 
butter fat with a high figure for volatile acids, which is equivalent to a high flavor. 

Nevertheless, com meal and clover hay are not the only suitable foods for produc¬ 
ing a firai, highly flavored butter, and the study of this bulletin should show other 
combinations even bettor. 

Effect of various oils, etc .—In the first series of trials, with the same 
cows used iu previous trials, the effect was tried of adding cotton seed, 
cotton-seed oil, and starch, respectively, to gluten meal. Gluten meal, 
cotton seed, and cotton-seed meal were also fed singly. A constant 
ration of silage, hay, and middlings was fed in addition to the grain. 
The iodine number decreased in the case of the two lots receiving cot¬ 
ton seed or cotton-seed meal, while the volatile fatty acids decreased 
with one lot on either of these feeding stuffs, and with the other 
decreased on cotton seed and increased on cotton-seed meal. “ Com¬ 
paring the rate of change in both constituents, for each substance, 
cotton seed influenced the composition of the butter more than the 
cotton-seed meal.” 
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When cotton-seed oil (13.5 oz. per 1,000 pounds live weight per day) 
was fed with, gluten meal “ there was a decided lowering of the volatile 
acids, which was apparently due to the oil, but the iodine number was 
not changed much. 57 

Corn starch (3.4 pounds jier 1,000 pounds live weight) fed with gluten 
meal u produced the same effect as corn meal, decreasing the iodine 
number and causing no variation in the volatile acids. 77 

In a continuation of these experiments 3 cows, used in previous trials, 
were fed a constant basal ration, to which was added, in separate peri¬ 
ods, 11 oz. each of palm oil, corn oil, cotton-seed oil, coeoanut oil, com¬ 
mercial stearin, and olein. The basal ration consisted of silage, clover 
or vetch hay, oatmeal, and middlings. 

As the result of these trials, it was shown that the volatile acids were only slightly 
affected, but on the whole were decreased by feeding fats. A comparison of the 
changes in the butter fat with the volatile acids of the fats used in the rations 
showed a striking result, and the comparison is here given: 


Oil fed. 

Volatile | 
acids of oil, 
led. 

Change in volatile acids 
of butter. 

Coeoivnnt. 

r a 



3. 3 

0(| A OQ 4 a ft 

Cotton-seed. 

1.1 

U tiO <5o. 4s — U. O 

“11 n fn OS *) A 1 


1. 7 

O tO a — O* I 

yq i «>i k t It 


2 0 

wO. 1 |jO oi. 1/ — I, O 

Stearin. 

1. 4 

- i • v) to ad. 4 tS 1 

*11 ft +a OK A Oft 

___ 


dll O to *o« O o« M 


With the exception of the olein, which increased the volatile acids over the pre¬ 
vious ration, the fats caused the volatile acids of the butter to vary in the order of 
their own contents of volatile acids. 

The iodine number was more affected by feeding the fats, and here again was a 
striking coincidence, which is shown in the following comparison of the oils and 
their action: 


Oil fed. 

Iodine 
number of 
oil fed. 

Change in iodine num¬ 
ber of butter. 


112.8 
100.1 
52.2 
7.1 
47.5 
24.1 

28.4 to 38.1 4.5), 7 

33.5 to 41.9 4.8.4 

33.0 to 34.8 +1.8 

31.0 to 21 2 —7.4 

32.3 to 31.0 —0.7 

34. S to 35. G 4- 0. 8 

Cottonseed. 


Coeoanut . 


Stearin . 

- . 


In this comparison it is shown that with the exception of the olein the fats caused 
the iodine number in the butter to vary in accordance with their own iodine num¬ 
bers. 

Summary of results .—The results agree with those of previous studies 
reported in Bulletin NTo. 13 of the station (E. S. B., vol. m, p. 8G) in 
showing that gluten meal raised the iodine number of the butter fat 
in every case—that is, gave a softer butter than corn meal or cotton¬ 
seed meal. 

It was found that, of the constituents of corn meal, the gluten or albuminoids had 
the property of affecting the volatile acids in the butter flit, while the starch and 
eU affected the iodine number, the former decreasing and the latter increasing it, 
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Smco gluten meal contained botli oil and albuminoids, and the oil affected the iodine 
number as much as the gluten meal did, it was impossible to say that the albu¬ 
minoids did or did not act on it. 

Of the cotton-seed constituents, it was found that the oil and the meal, or nitrog¬ 
enous part, affected the volatile acids alike; but the iodine number was raised by 
the oil and lowered by the meal. 

When fed altogether in the original grain, cotton seed produced the effect of the 
meal or nitrogenous matter; while corn produced the effect of the starch. 

These trials with carbohydrates, albuminoids, and fats were notuumcrous enough 
to enable one to formulate a new theory from them or to overthrow old theories; 
but they do not agree with the theory that milk fat is formed from the albuminoids 
only of the food constituents, and that fats in the food do not enter into the. fat of 
of the milk. 

Stock feeders’ guide, G. H. Whitctier (New Hampshire Sta. Bui. 
jVo. 17 , Oct ., 1892, pp. 14, jig. 1). —This is a popular bulletin for farmers, 
on the application of feeding standards in practice, and is accompanied 
by a chart for use in the barn. It contains tables giving* German feed¬ 
ing standards, the composition of a large number of feeding stuffs, 
standard grain mixtures, and 12 standard rations for cows per 1,000 
pounds live weight. The method of calculating rations is explained in 
the bulletin and the chart. 

A reprint from bulletin No. 4 of the station, describing the construc¬ 
tion of a home-made balance for weighing coarse fodder, is given in an 
appendix. 

STATION STATISTICS. 

Fourth Annual Report of Alabama College Station (Alabama 
College Sta . Report for 1891, pp. 19 ).—This includes the reports of the 
treasurer (for the fiscal year ending dune 30, 1891), chemist, botan¬ 
ist, biologist, and agriculturist, which contain brief outline statements 
regarding the work of the station. The number of analyses made in 
the chemical laboratory during 1891 was 446, and included fertilizers, 
feeding stuffs, milk, butter, and miscellaneous substances. A botanical 
survey of the State is in progress. Studies on woods and weeds have 
been made. A list of articles published during the year in different 
journals by the biologist, G. F. Atkinson, is given. 

Fourth and Fifth Annual Reports of Indiana Station (Indiana 
Sta, Reports for 1891 and 1892, pp. 80 and 29). —These include the re¬ 
ports of the director, agriculturist, veterinarian, chemist, horticulturist, 
and botanist, which contain an outline of the work of the station dur¬ 
ing 1891 and 1892. There are also financial statements for the fiscal 
years ending June 30, 1891 and 1892. 
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Insect Life ( Division of Entomology, Insect Life, vol. r, No. 2, Nov., 
1892, pp. 03-110, fig, 3.) —Tlie larger part of this number is devoted to 
the proceedings of the fourth annual meeting of the Association of Eco¬ 
nomic Entomologists, which was held at Rochester, New Yoi'k, August 
15 and 16,1S92. The following are the special articles incorporated in 
the minutes: 

Address of the first vice-president, 8. A. Eorbes (pp. C8-7C).—A sum¬ 
mary of the principal work of the year in economic entomology. 

Eypoderas colimbw, D. S. EeUicott (pp. 77-78).—Description with fig¬ 
ure of this interesting mite which was found in the thymus of a domes¬ 
tic pigeon at the Ohio State University. 

The possible and actual influence of irrigation on insect injury in New 
Mexico, C.K. T. Townsend { pp. 78-81).—A discussion of the importance 
of irrigation in New Mexico and its possible effects upon the vine leaf 
hopper ( Typhloeyba vitifex ), codling moth (Carpocapsa pomonella), 
peach-tree borer ( Sannina exitiosa), green June beetle (Allorhina muta- 
bilis), and a number of other insects. 

Notes on JEgeriidce of central Ohio,]). S.Kellieott (pp. 81-85).—A series 
of notes on the life history of Melittia ceto, Soiapteron tricincta, Nigeria 
corni , and JE. rnbristigma. 

The bean weevil, M. V. SMngerland (pp. 86-87).—In this article ‘the 
normal method of oviposition is stated to be as follows: The beetle first 
gnaws a narrow slit through the ventral suture of the pod. It then 
forces its telescopic ovipositor through the slit and deposits its eggs in 
a cluster on the inside of the pod. The insect breeds through several 
generations in dry beaus and is readily destroyed by bisulphide of 
carbon. 

JDrasteria erechtea, M. V. Slingerland (pp. 87,88).—The common grass 
moths ordinarily known by this name are shown to comprise in reality 
two species, viz, J). ereehtea, Cramer, and JD. crassiuscula, Haworth. 
There are three annual generations of each species in New York, the 
adults appearing in May, July, and September. 

Orthezia insignis as a garden pest, T. D. A. Gocherell (p. 89).—This scale 
insect, while common upon roadside weeds in Jamaica, is injurious to a 
species of Coleus and to white violets in that island,, 
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Some features of an apparent joint-worm attack, F. M . Webster (pp. 
89,90).—An injury to wheat steins in northern Ohio which closely 
resembles that of the joint-worm was possibly produced by that insect. 

A new enemy to timothy grass, L . 0. Howard (pp. 90-92, figs. 2).—An 
account of damage to timothy grass by Oneognathus binotatus at an 
elevation of 2,500 feet in Greene County, New York. The different 
stages are figured with the exception of the egg. 

Food plants of some North American Mem brae idee, F. IF. Godin g (pp. 
92, 93).—List of species with food plants indicated in tabular form. 

Notes of the year in New Jersey, J. B. Smith (pp. 93-98).—A general 
review of the insects injuring New Jersey crops during the early sum¬ 
mer of 1892. 

Thepear tree Psylla (Psylla pyricola),M. V\ Slingerland (pp. 100-104).— 
Preliminary announcement of the facts subsequently published in Bul¬ 
letin No. 44 of the New York Cornell Station (E. S. B., vol. iv, p.472). 

The pear deaf blister mite (Phytoptus pyri), M\ V . Slingerland (pp. L04- 
100).—Kerosene emulsion containing at least 20 per cent of kerosene 
was found to be a practical remedy when applied during the winter. 

The parsnip web-worm (JJepressaria hcradiana),H . B . Southtriek (pp. 
100-109).—A scries of observations on the life history of this insect, 
showing that numbers are destroyed by the potter wasp (Humones fra¬ 
ter na) and by a fungous disease. 

Notes from the Mississippi station, H F. Weed (pp. 110-111).—Becords 
the occurrence of the horn fiy in Mississippi, damage to beans by Cero - 
toma caminea, to lupines by Mecyna reversal is, and to cotton by Arctia 
phyllira . 

Notes on injurious insects of 1892, H. Osborn (pp. 111-114).—In addi¬ 
tion to a general summary of common pests in Iowa, the author treated 
of the life history of three of the common leaf hoppers, viz, Agallia 
sanguineotenta, Ddtocephalus inimicus, and 1). deb ills, 

Kansas notes, F. Jj. Kellogg (pp. 114-110).—The principal damage 
done to crops in this State during 1891 was by the wheat straw worm 
(Isosoma tri(ici). 

Notes on plant fautm , 1\ /). A, Cockerell (pp. 117-12L).—A theoreti¬ 
cal paper considering the question of origin of food plants of injurious 
species and their variation and increased injury consequent upon newly 
acquired food habits. 

Spraying tvith arsenites vs . bees, F. ill, Webster (pp. 121-123).—An 
account of a series of experiments in which bees were inclosed and 
forced to feed exclusively on the blossoms of fruit trees sprayed with 
Paris green. The results were inconclusive. 

Notes on injurious insects in Canada in 1892 , J\ Fletcher (pp. 124- 
126).—A general summary of a dozen or more insect outbreaks. 

An Australian Scymmts established and described in California, C . V* 
Riley (pp. 127-128).—It is shown that Scymmts lophanthm described by 
21468—No* 8 - 4 
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F. E. Blaisdell as a new California Seymnus is one of tlie species intro¬ 
duced by Mr. Koebele from Australia. 

Further notes on the food of Lima,v campestris, Binney . F. M . Webster 
(pp. 128-130).—"Records observations concerning the feeding of this 
slug upon x>lant lice. 

Abstract of proceedings of the Rochester meeting of the Entomological 
Club of the American Association for the Advancement of Science (pp. 
132-134).—A brief summary of tlie papers read at the meeting. 

Correspondence and general notes (pp. 135-146).—Among the subjects 
treated are the following: Successful colonization of Vedalia in Egypt; 
new localities for the Mediterranean flour moth; damage by the codling 
moth in Nebraska; success of a Vedalia importation; quails vs. potato 
bugs; mosquito remedies again; widespread trouble from the horn fly; 
and tannin in a sumach plant-louse gall. 

Insect Life (Division of Entomology , Insect Life , vol. v, No . <9, Jan., 
1893,pp. 147-212,figs 13 .).—This number contains the following articles: 

The glassy-winged sharpshooter , G. V. Riley and L. 0 . Howard (pp. 
150-154).—An illustrated account of the damage done by Homalodisca 
coagulata , Say, to cotton bolls and Le Conte pear, to the new growth of 
the orange tree, and to asparagus, the damage to cotton being more 
marked than the others. The insects are particularly prevalent in cot¬ 
ton fields which are bordered by young poplar growth, along the hanks 
of streams, and especially in the State of Louisiana. Where the damage 
is great it will pay to make a single application of kerosene emulsion to 
the poplar growth before the insects have migrated from this to cotton 
in the early summer. 

The osage orange Pyvalid, Mary E. Murtfeldt (pp. 155-158).—An illus¬ 
trated account of the life history of Loxostege machine , Iiiiey, a new 
enemy to osage orange, with a description of the species. 

The food plants of some Jamaican Coccidw , T. D. A. Cockerell (pp. 
158-1(10).—List of Oocckhe found in Jamaica with indications of food 
plants and localities. 

The u maxillary tentacles” of Pro nub a, J. B. Smith (pp. 161-163).— 
Homologizes the specially developed maxillary tentacle with thepalpifer. 

The potato-tuber moth , R. Allan Wight (pp. 163, 1G4).—An account 
of the habits of Lita solanclla , Boisd., in New Zealand, with the sugges¬ 
tion that it originally attacked a flag (Typha angustifolia ), used by the 
natives to thatch the roofs of their potato houses. 

Food plants of North American species of Bruchus (pp. 165, 166).—A 
list of the food plants of the North American species of Bruchus drawn 
from tlie notebooks of the division and compiled from published 
records. 

The strawberry weevil , F. H. Chittenden (pp. 167-186).—A full illus¬ 
trated account of the life history of Anthonomns signatus , Say, drawn 
irom the notebooks of the division and from the observations of the 
author. Principal subheads of the articles are: Past history; the year’s 
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investigations 5 work of the insect; life history 5 parasites and natura" 
enemies; and remedies. The anther shows that the insect breeds in 
the flower heads, and that it affects certain wild plants in which it 
probably normally breeds, the original food plant being probably Rtibus 
villosus. The parasites reared were Galyptus tibiator, Cr M Bra eon 
anthonomi , Ashin., Gatolaccus anthonomi , Ashm., and Oatolaecus ineer - 
tus, Ashm., the three last being new species, described by Mr. Ash- 
mead in connection with the article. The principal remedies suggested 
are the use of trap crops and covering the beds at certain times. 

Damage to forests by the destructive pine baric beetle, A . _Z>. Hopkins 
(pp. 1S7-189),—An account of the damage done in Virginia and West 
Virginia by Dendroctonus frontalis to the pine forests. The extent of 
the damage is indicated and an account is given of the introduction of a 
European enemy, Glerus form tearius, which Mr. Hopkins went to 
Europe to secure. 

An interesting tvater bug ( RJicumatoba f es rileyi , Bergroth), pp. 
189-194).—A full descriptive account of various stages of this insect, 
with illustrations. 

Correspondence and general notes (pp. 194-212).—Among the subjects 
treated are the following: hirst larval stage of the pea weevil; swarm¬ 
ing of the Arc liippus butterfly; some imported Australian parasites; 
a new r parasite of the red scale; an insect transmitter of contagion. 

The Russian thistle and other troublesome weeds, B. H. Dewey 
(Division of Botany, Farmers’ Bui Ho. 10, pp, 16, plates 2 ).—A popular 
description of the Eussian thistle or Eussian cactus (Salsola kali, var 
tragus) with suggested means for its repression. Other weeds are 
described and means suggested for their extermination, as follows: 
Wild mustard ( Brassica sinapistrum), worm-seed mustard (Brysimum 
cheiranthoides), treacle mustard or western wallflower (Brysimum 
asperum ), false flax (Gamelina satira), shepherd’s purse ( Gapsella bursa - 
pastoris), pennyeress or French weed (Thlaspi arreuse), peppergrass 
(Lepid'Uun intermedium), wild licorice (Glyeyrrhiza lepidota), wild rose 
(Rosa blanda), rosin weed (Grin deli a squarrosa), goldenrod (Bolidago 
rugosa , B. nemo rails, 8. canadensis), marsh elder (Ira mnthiifolia), great 
ragweed (Ambrosia trijida), ragweed (A. artemisiwfolia , A.psilostaehya), 
cocklebur (Xanthium canadcnse), wormwood (Artemisia biennis), tumble¬ 
weed (Amarantus albus), lamb’s quarters or pigweed (Ghcnopodinm 
album), winged pigweed (Cycloloma platyphyllum), dock (Rnmex salici- 
folius, R. obtusifolius , R. crispus), black bindweed (Polygonum .convol¬ 
vulus), barnyard grass (Banicxm cnts-galli), sandbur or burgrass (Gen- 
chrus tribuloides), porcupine or needle grass (Stipa spartea), couch, 
quick, or quack grass (Agropyrum repens), and squirrel tail grass or 
wild barley (Hordeum jubatmn). 

Monthly Weather Review (Weather Bureau, Monthly Weather Re¬ 
view, ml. xx, Nos . 9-12, Bepi.-Dec., 1892, pp. 285-345, charts 20), 
Besides the meteorological reports usually given in this publication, the 
September number contains au article on a September u norther 99 on 
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the Mexican coast, and the November number articles on the tornado 
at Eagles Mere, Pennsylvania, June 27, 1892, and the Galveston Island 
tornado of November 0, 1892. 

Fluctuations of the level and rate of movement of ground water, 

F. H. King (Weather Bureau Bui . Wo. J, pp. 75, 3, platen (>).—This 

is a detailed summary of observations and experiments made since July, 
1888, at the Wisconsin Agricultural Experiment Station, under the fob 
lowing heads: First observations; instruments for measuring changes 
in the level of water in wells; topography of the area occupied by the 
wells, geological structure of the locality; configuration of the surface 
of the ground water; the percolation of water into wells; a sanitary 
problem; one cause of decrease of head in artesian wells and at pump¬ 
ing stations; seasonal changes in the height of ground water; relation 
between the amount of rise in the surface of ground water and the 
rainfall; ‘the capillary storage capacity of long columns of soil; relation 
of the normal gradient of the ground-water surface to tile drainage; 
natural subirrigation; how of ground water from the lower under the 
higher lands; the rate at which the level of the ground-water surface 
changes; relation of the rate of fall in the ground water surface to baro¬ 
metric pressure; rate of change in the ground-water level from morn¬ 
ing to evening and from evening to morning; automatic records of the 
fluctuations in the level of ground water; the complex character of 
fluctuations to which the surface of ground water is subject; influence 
of barometric changes on the rate of flow from springs, artesian wells, 
and tile drains; barometric oscillations in the level of water in wells; 
semi-diurnal oscillations in the level of water in wells; influence of 
diurnal changes in soil tern]>erature in producing corresponding oscil¬ 
lations in the level of ground water; effect of increasing soil tempera¬ 
ture on the general height of the ground-water surface; influence of 
changes in soil temperature on underground drainage; temperature 
tide of the ground-water surface; seismic oscillations of the ground¬ 
water surface; the mechanical action of barometric changes in produc¬ 
ing fluctuations ih the level and drainage of ground wafer; cause of 
temperature oscillations in the level of ground water; instantaneous 
percolation after rains; percolation through frozen ground; and some 
directions in which further study is needed. 

The principal points in these investigations have already appeared 
in the Animal Reports of the Wisconsin Station for 1889, p. 189 (E. S. 
R, voL ii, p. 432), 1890, p. 120 (E. S. R, vol. II, p. 442), and 1891, p. 91 
(E. S. R, vol. iy, p. 122). The present report describes and illustrates 
the apparatus used, especial attention being given discussions of various 
self-registering instruments devised by the author. Full experimental 
data are given in numerous tables and diagrams. 

The following suggestions regarding farther study in this field are 
made: 

A careful and detailed study of the movements of ground water ought to supply 
very important knowledge hearing upon the contamination of drinking waters and 
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the spreading of certain classes of contagious diseases, and thus help to place the 
water supply for both urban and rural purposes under better sanitary conditions. 

In tlie utilization of natural subirrigation * * * and in the reclaiming of 

swamp lands for agricultural purposes, which must be of growing importance in the 
immediate future, there is imminent need for new knowledge in the same direction. 

Before we can understand the full significance and extent of the movements of 
underground water, it will he necessary to have synchronous observations, covering 
not only considerable intervals of time, but also extended areas as well, and valu¬ 
able contributions to our knowledge should be expected if improved forms of self¬ 
registering apparatus for recording the changes in the level of ground water were 
to bo set up at many meteorological and experiment stations; and since the soil water 
has been shown to be so susceptible to movements resulting from small barometric 
and temperature changes, there should be forms of self-recording soil thermometers 
more sensitive than any now available, and barographs which are capable of record¬ 
ing much smaller changes of pressure than most existing instruments do. It may be 
that a barograph constructed on the principle of the air barometer described in this 
bulletin, but using a fixed oil instead of water, filling the chamber w ith chemically 
dry air and burying the whole more deeply in the ground -where the diurnal changes 
of temperature would always be very small, would answer the needs of such a 
study. 

If tlie movements of ground water generally even approximate those which the 
observations here recorded appear to indicate, a fuller understanding of them must 
shod much light upon those metasomatie changes which are of such great importance 
in geologic processes and in the origin and formation of metalliferous deposits. 

Then, again, if tidal fluctuations do really exist iu the ground water, as Mr. Rob¬ 
erts has affirmed, and if it is sensitive to seismic disturbances, as the observations 
recorded in regard to the moving train suggest, a study of the movements of ground 
water may he expected to contribute much toward an understanding of the nature, 
extent, and effects of the movements of the solid portions of' the earth, whether 
they are due to stresses originating in extra-terrestrial causes or geologic or meteor- 
ologic shiftings of load upon tlie earth’s surface. 

Report of the first annual meeting of the American Association 
of State Weather Services ( Weather Bureau, Bid. No. 7, pp. 49, figs . 
6 .—An account of this meeting was given in Experiment Station Rec¬ 
ord, vol. IV, p. 22G. 

Besides a full report of the proceedings, this bulletin gives appen¬ 
dices containing papers on exposure of thermometers and on methods 
of signaling weather forecasts. 

Experiments with sugar beets in 1892, If. W. Wiley (Division 
of Chemistry, Bui. No. 36, pp. 74). —A record of experiments in the cul¬ 
ture of the sugar beet, in continuation of those reported in Bulletin .No. 
33 of the Division of Chemistry (E. S. It., vol. iv, p. 78). The Depart¬ 
ment of Agriculture distributed 8,159 packages of sugar-beet seed and 
made analyses of the samples of beets sent in from different parts of 
the country. The details of these analyses are given in tabulated form. 
The averages by States and Territories are as follows; 
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Average results of sugar-lied trials by Stales and Territories, 


State. 

Number 

ol 

growers. 

Analyses of boots. 

Yield of 
beets per 
acre. 

Probable 
yield of 
sucrose 
per aero. 

Total 

solids. 

Sucrose 
in beet. 

Purity. 



Per een t. 

Per cent. 

Per cent. 

Tons. 

Pounds. 


2 

35.3 

0.41 

64.7 



California. 

3 

20.0 

14.72 

77.6 

35.9 

3,161 

Colorado. 

50 

39.1 

14.82 

81.7 

17.6 

3, 968 


1 

19 5 

14 05 

79.1 



Illinois. 

4 

35 3 

30.93 

75.2 

11.2 

1,653 

Indiana. 

31 

10.1 

31.23 


31.5 

3,822 

Iowa. 

8 

15.3 

30.93 ; 

76.2 

35.3 

2,210 

Kansas. 

9 

35.7 

31.07 1 

74.2 

15.0 

2,281 

Kentucky. 

1 

12.1 

S. 86 

77.2 

17.5 

2,186 

Michigan. 

9 

17.8 

14.11 

83.4 

36.7 

3,796 

Minnesota. 

15 

1G.4 

12.17 

78 1 

15. 7 

2,966 

Missouri - - - - - - 

2 

33.4 

8.09 

63 4 



"Montana __ 

1 

35.8 

30.93 

72 8 



Nebraska. 

9 

38.8 

34.15 

79.3 

15.7 

3,036 

Nevada. 

1 

38.0 

35.92 

83.4 

12. 0 

3,046 

New Mexico. 

5 

19.4 

15.34 

83.2 

8.3 

2,237 

New York. 

4 

18.9 

35.43 

85.9 

15.4 

3,815 

North Carolina. 

3 

12.9 

8.99 

73.4 

3.6 

425 

North Dakota. 

4 

17.7 

32.86 

76.5 

22.4 

3,820 

Ohio. 

29 

3G.1 

11.02 

76.0 

14.5 

2,300 

Oregon. 

G 

18.7 

It. 24 

80.2 

8. 6 

1,487 

Pennsylvania. 

2 

34.7 

30.75 

75 8 

4 4 

918 

South Dakota. 

20 

38.3 

33.12 

75.5 

17.5 

3,434 

. . . 

3 

33.7 

1). 42 

72.4 



Virginia. 

2 

35.8 

13.95 

79. 6 

8.1 

3,543 

Washington. 

9 

19.9 

14.52 

76.8 

34.3 

3,113 

Wflst Virginia, .. 

1 

17.4 

31.29 

68.5 



Wisconsin. 

9 

17.2 

12.72 

77. K 

io.i 

2, OKI 

Wyoming_ ____ 

1 

18.8 

15. 20 

85.2 











Reports are given on experiments in tlie production of beet seed and 
in the culture of beets at the station at Schuyler, Nebraska, by W. Max¬ 
well, who was in charge of the station. The beets intended for “moth¬ 
ers ” were preserved in moist sand in silos during the winter. The 
“mothers” were analyzed the first week in April and were then planted 
in the field. The loss of sugar in the beets during storage averaged 2.85 
per cent. 

The vitality of the mother beets was almost perfect; not more than 20 out of 4,435 
failed to grow and produce seed. The cultivation received was simply keeping the 
weeds down and the ground loose by hand hoeing, of which the crop received throe 
cultivations. 

The harvesting of the seed commenced on August 5 on some parts, which wore pre¬ 
maturely ripened by the hot weather. The harvesting was finished on the 21th of 
August, and as a whole resulted in the production of seed of line appearance, great 
vitality and excellent yield. The, 1 otal area under cultivation for seed was 9H.3 square 
rods. The total yield of seed was 595 pounds, or at the rate of 9UH pounds per acre. 
At 15 cents per pound the value of the seed per acre would therefore be $145*20. 

The interesting part of the seed-production work will come during the next season, 
when the home-grown seed will be compared directly with that of foreign importa¬ 
tion. It is confidently believed that the .seed produced in the locality will have 
superior qualities in respect of vitality and prepotency over the, imported seeds. 

At the present time no organized effort has been made in this country to grow 
high grade beet seed on a large scale to supply the demands for home consumption, 
Bming the past season about 15,000 acres of bee Is were cultivated in this country. 
At 15 pounds per acre the arnouut of seed required to plant this area was 225,000 
pounds, and, at 15 cents a pound, the value of this seed was $33,750, Already the 
item of heet seed is one of considerable importance, and in common practice it may 
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be said that the expense of heet seed for ea<;h acre, when properly planted, will bo 
about $2. A groat increase in the acreage, therefore, sown to beets would soon create 
a demand for high-grade seed of home production, which would justify a reasonable 
amount of capital in entering into the business on a large scale. 

The average results of field experiments with six varieties of sugar 
beets grown from imported seed were: Yield per acre, 15.8 tons; sugar 
in juice, 15.1 per cent; total yield of sugar per acre, 4,800pounds. Much 
injury was done to the crop by the sugar-beet webworm. 

The cost of production of an acre of beets upon the station field is shown in the 
follow iug statement: 

Cost of production of one acre of beds. 


1891. 

Oct, 1. Light plowing. $1.6S 

25. Deep plowing. 2. 00 

25. Subsoil plowing. 2. 00 

1892. 

Apr. 28. Disk harrowing.38 

29. Harrowing (twice, at 17 cents).34 

30. Rolling.*.17 

30. Cost of seed (17 pounds, at 15 cents). 2. 55 

30. Drilling seed.52 

30. Rolling.17 

June 2. Horse hoeing.02 

8-10. Thinning out (sixty-five hours, at 12 1 , cents). 8.12 

17. Hand hoeing (fifty hours, at 121 cents). 0.25 

21. Horse hoeing.02 

27. Horse hoeing.*..02 

30. Horse hoeing.62 

July 7. Soiling up (twenty-nine hours, at 12cents). 3. 62 

30. 28 

Oct. 15. (letting up beets (by hand). $13.50 

15. Transport (at 50 cents per ton). 6.00 

15. Rent of land. 2.50 

-22. 00 

Total cost of production. 52.28 


The mean value per acre of all the varieties was $(>3.20, giving a. 
profit of $10.02 per acre. 

Experiments with reference to tlie losses in the sugar content of stored 
beets gave interesting results. 

It has been shown that when hoots were harvested and exposed to the sunlight at 
a time of rather high temperature, not only was there a greater loss in weight in 
four days, amounting to as much as 37 per cent, but that also there was an actual 
loss in tho amount of sugar contained in the beets. This loss amounted to about 29 
per cent in the time mentioned. When the beets were kept in a shod, the loss in 
weight was also considerable, due to evaporation, but tho loss in sugar was consider¬ 
ably less. When, however, beets were kept in cold storage or in moist earth, the tem¬ 
perature of which was below 40°, it was found that there was practically-no loss of 
sugar during a period of over twenty days. There was a slight loss of moisture in 
the beets kept in cold storage and a corresponding increase in the amount of sugar 
in the juice. 

In the beets kept in the moist, cold earth at a temperature below 40°, but not low 
enough to freeze them, there was neither loss of weight nor sugar. 
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The conclusion to be drawn from these interesting experiments is of a practical 
nature, namely, tliat in the preservation of beets an attempt should, be made to keep 
tliem covered with moist earth and at a temperature which should not he allowed, 
if possible, to rise above 40°. 

The idea presents itself here in a very forcible way whether or not it would bo 
profitable for beet-sugar factories to provide cold-storage cellars fertile preservation 
of their beets, in which the temperature could be so regulated as not to be allowed 
to rise above 40° or fall below 32°. In such a cold-storage cellar the beets could 
he kept probably for two or three months without any appreciable loss of sugar. 

The bulletin also contains an account of the sugar-beet web worm 
(Loxosiege stieticalw), taken from advance sheets of the report of the 
Entomologist, in the Annual Eeport of the Secretary of Agriculture for 
1892. 

The life history of the insect has been followed through only a part of the season, 
hut there are certainly two annual generations, and probably three, if not four. 
The July brood is a short-lived oue, and hut two weeks are required between the 
maturity of the caterpillars transforming the latter part of July and the appearance 
of the molhs, which couple and soon lay eggs for another generation. The cater¬ 
pillars of the July brood transform to chrysalids almost, immediately after entering 
the ground. Such, however, was not the cane with the caterpillars of the last brood. 
With this the chrysalis state is normally not assumed for some time, and probably 
not until the ensuing spring. Cocoons received September 10 from Mr. Edson, at 
Schuyler, Nebraska, contained larvae which were full-grown, hut somewhat shrunken, 
and these at the date of writing (December 5) are still in the larval condition. Mr. 
Bruner, however, in breeding-cage experiments, finds that some of the August 
brood issue as moths during September and October, and lie suggests that it is 
barely possible that there is another set of caterpillars produced by these stragglers 
during the fall if the weather permits, hut, as already shown, the majority of the 
August brood remained unchanged until the following spring. From the larva*, of 
the injurious brood received July 28 and August 2 the moths issued August. 6,8, and 
32, while August 15 moths were received from Schuyler, together with beet leaves 
bearing eggs. 

The eggs are pale yellow, faintly rugose or indistinctly faceted, slightly polished, 
somewhat iridescent, almost circular, and very llafcly convex, and are deposited 
either singly or in a row of from two to five or more, in the latter case overlapping 
each other like scales. 

The young larva* are whitish in color, with polished black head and piliferous 
spots. The full-grown larva? are yellowish white with a broad black mediodorsal 
stripe, and a still broader subdorsal stripe, the two line lateral lines being also 
black. The piliferous warts are pale with a black ring, and the head is yellowish 
or marbled with black. The hibernating caterpillars make a burrow beneath the 
surface of the ground, but. line it with silk, constructing an inner cocoon, which is 
long, slender, slightly curved, and about three times as long as the larva itself. A 
somewhat similar cocoon, but a little “over half the length, is constructed by the 
midsummer brood. 

This insect is a close ally of the so-called garden webworm, which was treated in 
the report of the Entomologist in the Annual Eeport of the United States Depart¬ 
ment of Agriculture for 1885 on pages 265-270. The moth is somewhat darker in 
general effect; the caterpillar is also darker, and the preponderance in the longitu¬ 
dinal markings shows a decided difference from the normal form of the ordinary 
garden webworm. It also differs in the apparent absence of the spinning habit in 
the immature larva?. ^ ° 

It is one of the insects which, during my early visits to Kansas, and particularly 
in 1873, was not uncommonly found on Amarantus Whim, and was roared to tie 
imago from larv® upon this plant. 
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Report of the statistician, (Division of Statistics, Report No . 101, n. 
ser,, Jan. and Feb., 1893 , pp. 7i).—This includes the following 1 articles: 
Agriculture in France (from a report by L. Grandeau in Ann ales de 
lq Science Agronomique, 1891)) report on Hungarian milling; the can¬ 
ning industry; tobacco experiments in Texas; European crop report for 
February; farm animals of the world, and freight rates of transporta¬ 
tion companies. 

The total number of cases of canned tomatoes packed in 1892 in 
the United States was 3,223,105; corn, 3,417,190. The demand for the 
higher grades of canned corn keeps ahead of the supply. 

The following is a summary of the numbers of farm animals in dif¬ 
ferent parts of the world: 

Farm animals of the world. 


Grand division. 

Cattle. 

Horses. 

Mules 
and asses. 

Sheep. 

Swme. 

Goats. 

45,530 
2, 695, 697 
38, 941,295 
1, 61(3, 984 
12, 566, 612 
316 257 
33,102 

North America. 

South America. 

.Europe. 

Asia. 

Africa. 

Australasia. 

Ocean) ea. 

Grand total. 

57,887,438 
57,010,183 
304,430, 093 
(30,846,904 
(3,094,883 
11,872,360 
131,796 

! 17,717,139 
5,486,036 
36,483.400 
4,279,241 
3,238,574 
1,786, 644 
4, 066 

2,391, 73S 
1, 66(3, 225 
3,155, 297 
1,079, 723 
390, 059 

110 

51,202,797 
9G, 242,137 
187, 144, 203 
39,922, 3(36 
35,589, 208 
121, 640, 006 
12, 607 

48,059,045 
2,723,536 
49,164,341 
488,937 
546,909 
1,356,325 
83,151 

298,873,657 

66, 995,100 

8, 683,152 

534,818, 924 

102,372,224 

36,025,433 


Numbers and values of farm animals, and cotton distribution 

(Division of Statistics, Report, Jan, and Feb., 1893, pp. 20). —Notes and 
tabulated data regarding the numbers and values of farm animals in 
the United States in 1892, and the distribution of the cotton crop of 1892. 

A comparison of the numbers and values of farm animals for the past 
two years is given in the following tables: 

Numbers and values of farm animals, 1$92 and 1893. 


Stock. 

Number. 

Increase or 

Value. 

Increase or 

3892. 

1893. 

decrease. 

3892. 

1893. 

decrease 

Horses . 

Mules. 

Milch cows ...i 

15,498,340 
2,314, (399 
1(3,416,851 
37,651,289 
14,938, 305 
52,3198,019 

16,206,802 
2,383,328 
16,424,087 
35,954,196 
47,273,553 
46,094,807 

-f 708,662 
+ 16,429 

+ 7,736 

—3,697,043 
-f-2,335,188 
—6,303,212 

$1,007,593,636 
174, 882 070 
357,299,785 
570,749,155 
116,323,270 
241,031,415 

$992,225,385 

1 364,703,751 

356,87G, 353 
547, 882, 204 
125, 909, 201 
295,426,492 

—$15, 868,451 
— 30,318,319 
-h 5,921,653 

()xen and other cattle 1 

Sheep. 

Swine_...._ 

— 22, 866,951 
-f 9,787,994 
-f 54,395,077 


Total. 




2, 483,50G, 681 

2,483,083,249 

+ 21,751,003 






Value of farm animals per head. 


T-- 

Stock. 

Value. 

Increase or 

1892. 

3893, | 

decrease. 

Horses.... 

$65.01 
75.55 

$61.22 

70.68 

*—$3.79 
— 4,87 

Mules..... ..... 

M ileli cows........ 

21.40 

21.73 

+ 0.33 
-f 0.08 

Oxen and other cattle...... .. 

35 36 

35.24 

Sheep.*. 

2.58 

2.66 

-f 0.08 
+ 1.81 

Swine. 

4.60 

6.41 


























ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


The direct determination of nitrogen in nitrates, A. DevAUDA 
( Chew . Ztg ., Dec,, 1892, p. 1952 ).—The method proposed, which is sim¬ 
ilar to that of Bottcher already noted (E. S. R., vol. XY, p. 58(1), is as 
follows: Ten grains of nitrate are dissolved in 1 liter of water and 50 
e. c. of the solution, corresponding to 0.5 gram of nitrate, are mixed 
in a GOO to 1,000 c. e. Erlenmeyer Hash, with about 00 c. c. of water, 5 
c. e. of alcohol, and 40 c. c. of potash solution of a density of 1.3. To 
this is added 2 to 2.5 grams of an alloy of 45 parts of aluminum, 50 
parts of copper, and 5 parts of zinc in fine powder, and the flask imnie- 
diately connected with a distilling apparatus. 

This distilling apparatus is simply two glass tubes connected by 
rubber tubing. The part connected with the distillation flask is about 
30 to 35 cm. long and 1 cm. wide, having in the middle a bulb about 
30 cm. wide, partially filled with glass beads. The part connected 
with the flask containing the standard acid is drawn out to a fine point 
below and is enlarged above in the form of a pipette (of 50 c. c. con¬ 
tent). This apparatus completely prevents the carrying over of solu¬ 
tions from one flask to the other. 

The distillation flask is gently heated at the beginning to start the 
evolution of gas, but requires no further attention until the reaction is 
complete. After about an hour, as indicated by a cessation of the evo¬ 
lution of hydrogen, the reduction of -nitrate is complete. Heat is then 
applied, and the distillation commenced, slowly at first, but gradually 
hastened, so that the entire operation shall not require more than 
twenty minutes from the beginning of the distillation. The ammonia 
is collected in standard sulphuric acid, and titrated with barium solu¬ 
tion. On pure nitrate of potash and nitrate of soda this method gave 
practically theoretical results, as the following figures show: 



Nilroiji n 


Oalcu- 

luted. 

Found. 

1 

Nitrate of potash. 

Nitrate of soda. 

Per cent. 
13. HO 
16 47 

. 

Per cent. 
13. 88 
10.46 



The method is applicable to nitrates and ammonium compounds, but 
not to materials containing organic nitrogeu.—w. ir. n. 
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A source of error in the determination of phosphoric acid by 
magnesia mixture, N. von Lorenz (Zeitsch. Anahjt. Chew., 32, pp. 
64-67 ),—The author observed that when phosphoric acid was precipi¬ 
tated by magnesia mixture in solutions containing even one half per 
cent of citric acid, the magnesium pyrophosphate obtained weighed a 
few milligrams less than when the solutions contained no citric acid. 

To determine the cause of the increase of weight in absence of citric 
acid the following experiments were made: Ten 50 c. c. lots of a solu¬ 
tion of chemically pure mono-ammonium phosphate, NH 4 H 2 PO 4 , were 
measured into beakers, 100 c. c. of 2 per cent ammonia solution added 
to each, and the phosphoric acid precipitated with magnesia mixture. 
The average of the closely concordant results of this series was 0.8312 
gram of magnesium pyrophosphate (!). Ten 50 c. c. lots of the same 
solution measured out separately were evaporated in two portions of 
250 c. c. each in platinum dishes containing 5 grains of ignited zinc 
oxide, ignited, and weighed. The average of the results of the two tests, 
which agreed closely, was 3.2833 grains of magnesium pyrophosphate, 
the average for each 50 c. c. being 0.3283 gram. The difference between 
the results of the two methods is 0.0020 gram. To determine whether 
this increase of weight was due to the presence of magnesia in the pre¬ 
cipitate, the washed ammonio-magnesium phosphate obtained by precip¬ 
itation was dissolved in hydrochloric acid, 20 mg. of phosphoric acid 
(P 2 0 5 ) added, and the ammonio-magnesium phosphate again precip¬ 
itated and washed. The average weightof magnesium pyrophosphate 
obtained in three tests of this kind was 0.33G0 gram. The average of 
the 10 direct precipitations, as already shown, was 0.3312 grain. The 
difference, 0.0048 gram, must be the phosphoric acid (P 2 0 5 ) required to 
combine with the magnesium hydroxide in the first precipitate. 

Now, if citric acid prevents the precipitation of magnesium hydrox¬ 
ide, treatment of the ammonio-magnesium phosphate precipitated in 
the presence of citric acid in the manner just described should give 
no increase of weight. This was found to be the case in tests in which 
2 per cent of citric acid in the form of ammonium citrate was added 
before precipitation. The average weight of ammonio-magnesium 
phosphate obtained in three direct precipitations was 0.3283 gram, in 
three cases of solution in hydrochloric acid, addition of phosphoric 
acid (P 2 O 5 ), and reprecipitation, 0.3281. These figures agree closely 
with the absolute weight as obtained by evaporation with zinc oxide 
(0.3283 gram). 

In order to accurately determine phosphoric acid, the solution of this 
substance should contain 2 per cent or more of citric acid in the form 
of ammonium citrate, and the magnesia mixture should be added, with 
proper stirring, from a pipette with a small outlet.—w. H. B. 

A contribution to the knowledge of the genus Carex, Alfred 
Lemcke (pp* 128 ).—The author examines the proposed classifications 
of Laux who divides the genus into two classes and nine groups, and 
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also the groupings of Mazel, Hyman, Christ, and others. He objects 
to the use of characters of unexplained physiological functions and 
morphological relations in forming a basis of classification, as is done 
by Laux upon the form of the fibro-vascular bundles in the rhizome 
whether collateral or concentric in arrangement of phloem and xylem. 
The author has made a study of 170 species of Cariees as to the anat¬ 
omy of their rhizomes, stems, and leaves. Based upon the structures 
revealed in cross-sections of these parts of the plant, he has formed a 
classification into three groups and thirty-three sections* The section 
most used is that of the rhizome, emphasizing the necessity of complete 
material for critical study of this difficult genus.—w. H. E. 

The exchanges of carbonic acid and oxygen between plants 
and the atmosphere. —T. SciiLOSiNa, je. (Compt. rend., 115 (1892),pp. 
881-883 and 1017-1020 ; and Ann . Inst. Pasteur , 7 (1893), pp. 28-40, 
fig. 1 ).—Previous experiments with reference to the exchanges of 
carbonic acid and oxygen between plants and the atmosphere have 
been conducted with parts of plants and hare generally been of 
short duration. The author determined to study entire plants for a 
longer period, under conditions largely within his control. The method 
adopted was to grow plants in closed vessels into which was intro¬ 
duced an artificial atmosphere containing known quantities of nitrogen, 
carbonic acid, and oxygen. The apparatus used was the one employed 
by the author and Laurent in studies on the fixation of free nitrogen 
by plants.* The seeds were sown at one time, and after a vacuum had 
been created in the apparatus, carefully measured volumes of oxygen 
and nitrogen were introduced. During tlie growth of the plants the 
atmosphere inside the apparatus was analyzed from time to time and car¬ 
bonic acid was added, as required, in quantities accurately determined, 
or deprived of a portion of its oxygen by being passed over heated 
copper. Finally the gases were drawn off and measured, the propor¬ 
tion of each being determined by eudiometric analysis. Tlie amount 
of oxygen fixed by the copper was also determined. When the different 
determinations were completed, tlie total quantity of carbonic acid 
absorbed and of oxygen exhaled by the plants was easily calculated. 
To reduce as much as possible the disturbing iufiuenee of the soil on the 
absorption of carbonic acid and the exhalation of oxygen the plants 
were grown in quartz sand almost entirely free from organic substances. 
In tlie first two experiments a small quantity of carbonate of lime and 
nutritive solution was added to the sand, and the surface layer of this 
soil was calcined to prevent the growth of algae. Parallel with the 
other experiments, the amounts of carbonic acid given off and of oxygen 
absorbed by this soil when free from vegetation were determined, and 
allowance was made for this factor in calculating the results of the 
experiments with plants. 

* Compt. rend., Ill (1890), p. 750, and 113 (1891), pp. 776-779; E. S. R., vol. ill, pp. 
116 and 551. 
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Tlic tabulated summary of the experiments is as follows: 

Carbonic add absorbed and oxygen exhaled by plants. 



Experiment I. 

Experiment IX. j 

Experiment III. 

Kind of plant. 

Large-leaved cress. 
April 28 .. 

Ifeather grass 
April 28. 

Feather grass. 
July 7. 

I September 0. 

Time of sowing seed .. 

Time of cutting plants... . 






Weight of seeds .mg... 

Nitrogen used.. .c.c. 

Carbonic acid introduced.do. . 

Carbonic acid giv en off' by the soil-do... 

Carbonic acid gas found at the end of the 
experiment.c.c.. 

Carbonic acid absorbed by tbe plants ..do... 

Oxy gen introduced.do... 

Oxygen extracted as gas.do_ 

Oxy gen fixed by copper.do... 

Oxygen absorbed h\ soil.do_ 

Oxygen exhaled by plants.do... 

Baho of carbonic acid absorbed to oxygen 
exhaled..._ 

43 7 

2,8lo 0 

L, 371 S ? . ..... „ 

12 05 1 8 

23.3 

50.0 

2, (Bo.0 

15 i!o| 1 ’ 358 0 

57.0 

20.0 

3,925.0 
1,540.0 ?, n 

n OjLoSl.O 

23.6 

1,173 5 

915 7 

1,342.0) 

1,325 4 > 2,474.9 

12 0 ) 

1, 501 0 

911.2 

971.4 ) 

1 763 8 > 2,747.2 

12 0) 

1,527.4 

1,174.2 

2,808.1) 

>2,909.1 

11,0) 

1,503.4 

0 75 

3,830.0 

0 82 

1,734.9 

0. S9 J 


*In the third experiment the ratio of carbonic acid absorbed to the oxygon exhaled us determined 
at different dates wan as follows* August 13, 0.87, August 18, 0 88, August 110, 0.88, September 1, 
0.01, September C, 0.89. 

At the end of experiment m r the plants, which were very green 
and vigorous and had reached a height of from 22 to 35 cm., were ana¬ 
lyzed with the following results: 

Composition of the whole plants of feather grass. 



Grams. 

Per cent. 


0 827 
0.106 
0.000 
0.421 
0. 701 

39.1 
5 0 
2.8 

111. 0 

33.2 

Hydrogen. 

Nitrogen..... 

Ash (without ear!ionic acid)...... 

Oxygen (by difference)........ 

Whole plants (dry)....................... 

2.018 

100.0 



Among the conclusions drawn from these experiments are the follow¬ 
ing: 

(1) The ratio of the volume of carbonic acid absorbed to that of the 
oxygen exhaled during the first six or eight weeks of the growth of the 
plants examined was less than unity and did not materially vary dur¬ 
ing this period. The larger proportion of oxygen used in experiment 
in did not materially affect this ratio. 

(2) In the organic substance of an entire plant there is ail amount of 
hydrogen beyond that which will form water by union with the oxygen 
of this substance. The author’s experiments agree with those of Deli6- 
rain and Maquenne in indicating that one cause of the deficiency of 
oxygen was the exhalation of a certain quantity of carbonic acid, the 
two elements of which were furnished by the plant itself. 

(3) The oxygen in the organic substance of tbe plants in experiment 
m was derived not only from water and the atmosphere but also man 
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important degree from the mineral salts of the soil—the sulphates, 
phosphates, and especially the nitrates.—A. o. T. 

The modifications of transpiration and absorption in plants due 
to freezing, A. Prtjnet ( Comp, rend ., 115 (1892), pp, 96i-966 ).—It is 
well known that one of the effects of freezing on plants is a rapid 
withering of the young shoots, which is apparently due to modifica¬ 
tions in absorption or transpiration, or in both these processes, at the 
time of thawing. The author undertook to obtain experimental evi¬ 
dence regarding the nature and extent of these changes and the con¬ 
ditions under which they occur. His experimentswere on grape, bean, 
peach, pear, and honeysuckle (Lonicera balearica) plants. Portions ot 
the plants were frozen in air rapidly cooled by the evaporation of ether, 
uuder such conditions as secured the desired temperature for a suffi¬ 
cient length of time. The experiments in general showed that the 
frozen shoots, after thawing, gave off much greater quantities of water 
than shoots which had not been frozen. Por example, a young shoot 
of a grapevine, which had given off an average of G8 mg. of water per 
horn* before freezing, gave off 475 mg. of water and lost 14.46 percent 
of its weight in two hours after thawing. A similar shoot, not frozen, 
one end of which was hermetically sealed in a vessel filled with water, 
gave off 132 mg. of water and gained 0.26 per cent in weight, and 
another similarly placed in an empty vessel gave off 115 mg. of water 
and lost 3.57 per cent of its weight. 

Shoots and leaves placed after freezing and thawing under a bell jar 
containing air saturated with moisture did not give off water when ex¬ 
posed to light, thus indicating that the losses of water by plants after 
thawing are due to evaporation and not to transpiration. 

It was also shown by these experiments that the absorption of water 
by shoots which had been frozen was reduced, or entirely stopped, at 
least during the period immediately following thawing, L e., at the very 
time when they were giving off water in considerable quantities. 
Within certain variable limits absorption and generally transpiration 
were modified in proportion as the freezing was intense and prolonged. 
The elevation of the temperature after freezing with the same rapidity 
and to the same extent resulted in the evaporation of different quan¬ 
tities of water by different shoots in a given time. This indicates, 
when taken in connection with the other phenomena observed in this 
research, that the reduction of absorption and the increase in vaporiza¬ 
tion after thawing is clue not simply to the rise of temperature, but 
rather to changes in the structure of the plants from freezing., The 
more or less rapid withering of buds and young shoots after freezing 
is explained by the coexistence at the time of thawing of an intense 
evaporation and a feeble absorption in connection with the diverse con¬ 
ditions which affect absorption and evaporation, viz, intensity and dura¬ 
tion of the freezing, temperature, and humidity.—A. c. T. 
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The formation of protein in the plant and the relation of phos¬ 
phoric acid to the same, A. Mayer ( Landw . Vers, Htat., 41, pp. 
133-441). — It has been a matter of controversy whether xffiosphorie acid 
is especially necessary to the formation of protein substances in the 
plant, theory and practical experience being* apparently somewhat at 
variance on this point. To study the question, rye and meadow grasses, 
each growing on two plats, one of which had been manured with nitrate, 
the other with kainit and superphosphate, were analyzed. The results 
calculated to air-dry substance are shown in the following table: 


j Protein in rye receiving nitrogenous and nonnitrogenous manures. 


• 

Protein. 

Ash. 

; With 
nitrate. 

Without 

nitrate. 

With 

nitrate. 

Without 

nitrate. 

Per cent. 
9.3 
4.5 
» 6 
10.0 

out May 12.... _ 

Percent, 
03. 6 

9 5 
7. t 
28.2 

Per cent. 

23.4 
t> 5 

5 5 

21.4 

Pa cent 
8.:j 
5.1 
3.0 
7.3 

I lye cut J line 24...... 

JlVe cut. August 17. 

TVIi j ji< 1 i t\y 11ay - --- i .-.. .-_ _ 



It will be observed that the per cent of protein was highest through¬ 
out with the nitrate. The per cent of ash was highest in the first period 
in the rye receiving kainit and superphosphate, but this superiority is 
not sustained in the next two periods. Analysis of the rye cut May 12 
showed the percentage of true albuminoids in the crude protein to be 
practically the same (70 and 71 per cent) with the two methods of 
manuring. With the meadow grasses the percentage was higher, being 
79 and 83 per cent, respectively. Determinations of the amounts of 
nitrates present in the rye and grass showed that they were not suffi¬ 
ciently large to affect to an appreciable extent the above results. Com¬ 
paring the phosphoric acid in the rye cut May 12 and June 24, we have 
the following results: 


Phosphoric acid and nitrogen in rge receiving different manures. 



Cut May 12. 

1 CutJunu2t. 

With 

nitrate 

alono. 

With 
haunt and 
an pci phos¬ 
phate. 

With | 
nitrate 
alone. 1 

Wit h 
kainit and 
superphos¬ 
phate. 

Phosphoric acid.per cent.. 

Ratio ol phosphoric acid to nitrogen. 

1.51 

3.3.2 

3.50 
1*2. 5 

0 80 

3:1. 9 

0.08 
3.1,5 


These results do not allow of the conclusion that phosphoric acid 
does not play an important part in the formation of protein, but they 
show that the power of the plants to draw on the phosphoric acid of 
the soil was greatly increased by manuring with nitrate, and that the 
soil was not sufficiently exhausted to yield conclusive results. 

In order to further test this point four zinc pots were filled with ster- 









682 


EXPERIMENT STATION RECORD. 


ile siliceous sand—two manured with nitrate of soda, gypsum, and 
kainit, and two witli superphosphate and kainit—and planted with rye. 
Owing to the deficiency of plant food the plants grew poorly. Two 
pots were harvested June 1; the other two were not ready for harvest¬ 
ing until July 14. The results with the first two were—with nitrogen, 
7.0 per cent of protein, with phosphoric acid, 0.7 per cent; with the 
second two the results were—with nitrogen, 3.7 per cent of protein, 
with phosphoric acid, 4.1 per cent. These results show that nitrogen 
did not increase the production of protein in the plant when phos¬ 
phoric acid was entirely absent. 

The yield was small, because in each case one essential element of 
plant food was wanting. The composition of the product differed but 
slightly, because where nitrate was added there was no phosphoric 
acid to promote its action. 

It appears that a certain amount of phosphoric acid in the soil is 
essential to the most efficient action of nitrate.—w. H. b. 

The drainage water of cultivated soil, P. I\ Belterain (Ann. 
Agron19 (1893), No. 2, pp. 69-89, fig. 1).-—An abstract of a former 
paper by the author on the drainage water of bare soils will be. found 
in E. S. E., vol. iv, p. 205. In all previous experiments in this line the 
author has grown plants in pots containing about 60 kg. of soil, in 
these the conditions have been abnormal and the results generally 
unsatisfactory. 

The experiments here reported (commenced in the fall of 1891) were 
carried out in vegetation cases constructed as follows: In a trench 2 
meters wide, 1 meter deep, and 40 meters long, twenty parallel cases 
were constructed of 4 cubic meters content, and holding about 5 tons of 
earth. The bottoms and sides of these cases consist of a framework of 
iron, filled in with cement, which renders them perfectly impermeable. 
The bottom inclines from the sides toward the middle and from the back 
toward the front, forming a gutter. In the lowest part of this gutter 
there is an opening fitted with a lead pipe, which dips into a funnel sup¬ 
ported on a bottle provided for the reception of the drainage waters. 

These bottles stand in niches under the front of the cases which are 
separated by brick supports. Access to the bottles is gained by a 
ditch, one end of which slopes gradually to the surface of the ground. 

These cases admit of the culture of the larger farm plants under 
approximately normal conditions. 

Proceeding on the assumption that the losses of phosphoric acid arid 
potash in drainage water are insignificant, or, if not, cheaply returned 
to the soil, the author has devoted himself exclusively to a study of 
the losses of the more expensive element nitrogen which always occurs 
in considerable quantities in drainage water. 

Eor the purpose of carrying out this line of inquiry the cases described 
above were filled with soil, in which very light fine sand predominated 
over the clay. Both the soil and subsoil were analyzed at the beginning 
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of the experiment. ' Some of the eases remained fallow without manure, 
while others received different kinds of fertilizers (barnyard manure, 
superphosphate, nitrate of soda, etc.), and were planted with sugar 
beets, common beets, potatoes, rye grass, wheat, com, oats, and clover. 

From the meteorological observations made in connection with these 
experiments it appears that the total rainfall during 1892 was 452.9 milli¬ 
meters; but this rainfall was badly distributed, being very small at a 
time (April and May) when moisture is much needed and abundant 
toward the end of June. Between June 20 and July 21 the cases 
became saturated and the drainage water began to flow. 

From the cultivated soils the drainage was much less than from those 
left fallow; in fact the drains of the former ran only three times during 
the season. 

The following tables give in detail the results obtained on the differ¬ 
ent vegetation cases: 

Yield per hectare of the vegetation cases, 1S02 , 


No. 


1 

2 

3 

4 

5 

6 
7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Crop. 

Fertilizer per hectare. 








30,000 kg. of manure, 250 kg. of 
nitrate, 

623 gr. of nitrate, 200 gr. of 
superphosphate. 

.do... 


Wheat, followed by votches. 

13,000 kg. of manure, 200 kg. of 
nitrate. 

500 kg. of nitrate, 200 kg. of 
superphosphate, 

30,000 kg. of manure. 

Potatoes..... 

.do. *, . 

30j000 leg. of manure, 250 kg. of 
nitrate. 

625 kg, of nitrate, 200 kg. of 

s uper phosphate. 

30 0U0 kg. of manure.. 

.dn___ 

None ....................... 

Norm___ 

30,000 kg. of manure, 250 kg, of 
nit rate. 

625 kg. of nitrate, 200 kg. of 
superphosphate, 

30,000 kg. of niminro__ 

Non©.-... 

Corn.... 

Clover..... 

“N one....... 

Oats and clover. 

None ... 

Beets (for seed). 

__do... 

30,000 kg. of manure. 

30,000 kg. of manure, 250 kg. of 
nitrate. 

625 kg. of nitrate, 200 kg. of 
superphosphate 



Yield pur hectare. 


Hay, 6,000 kg. 
Hoots, 38,250 kg. 
Bo. 

Bo. 


Grain, 15,75 qm., straw, 37.50 qrn. 
Grain, 17.00 qnau, straw, 40.00 qm. 

Grain, 19.25, straw, 37.50, 

Tabers, 37,500 kg. 

Tubers, 36,500 kg. 

Tabers, 36,250 kg. 


Green fodder, 77,500 kg. 

Hay, 2,730 kg. 

Grain, 21.00 firm, straw, 27,50 nm. 
Seed, 2,334 kg. 

Seed. 2,513 kg. 

Seed, 3,214 kg. 


21468—Ho. 8- 
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Nitrogen in the crop and drainage water of the vegetation cam, 1893. 


The results are discussed in detail, and the relation between the 
nitrogen in the crop and in the drainage water is shown graphically. 
A brief summary of this discussion is given below. 

The table clearly brings out the fact that the amount of nitrogen per 
cubic meter of drainage water varies between relatively narrow limits. 
It is true that the drainage water from the bare soil is in general richer 
in nitrogen, but with a number of cultivated soils the amounts are quite 
high; in a few instances practically as high as in the water from bare 
soil. When, however, the losses per hectare are calculated the num¬ 
bers are very different. As compared with 156.3 kilograms for No. 12, 
142.5 for No. 1, we have 54.6 kilograms for No. 0, 50.3 kilograms for 
No. 20, etc. 

These differences are due not to the richness of the drainage waters, 
but to their relative abundance. 

The bare soil yielded almost 1,000 cubic meters of drainage water, 
while the cultivated soil as a rule furnished not more than a third to a 
half as much—with wheat (not followed by fallow crop) one fourth, and 
with potatoes still less. 

It is therefore more the quantity than the richness of drainage water 
which determines the loss of nitric nitrogen. 

With those plants which are vigorous, and which occupy the soil a 
long while, the losses are smallest, while with those plants which are of 
small growth, and which are ready for the harvest iu a short time, the 
losses become considerable. A cultivator who fails of a good crop suffers 
not only from the limited yield, hut also from the loss due to the leaching 
out of nitrates by the drainage water. 

To leave the soil bare during the latter part of the season is there- 



Nitrogen in crop. 


water ’ | tueter. 


Kilo ft. 

None.. 

Ryegrass. '7.5.. 

Sugar beets. Roots and leaves, 320. 

... do.do.. 

....do.do. 

Wheat. Grain and straw, 51.75 

Wheat, followed by Grain and straw, 55.50 .. 

vetches. 

_do. Grain and straw, 59. 

Potatoes. Tubers and vines, 362.50. 

_do. Tubers and vines, 353.50. 

_do. Tubers and vines, 157.50. 

None. 

None. 

None. 

1 Corn. 190. 

, Clover. 55. 

i Oats and clover. Grain and straw, 56. 

, Beets (for seed). 

|....do. 

....do. 
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lore extremely dangerous. It may result in a loss as high as 50 kilo- 
grams of nitric nitrogen, or an amount equal to that in 330 kilograms of 
nitrate of soda.—w. H. B. 

The influence of water on the growth of plants in soils of vari¬ 
ous physical properties, E. Wollny ( Forsch . Gel), agr . Physilc15 
(1892), 427-132 ),—In a former article* the author has shown that 
variations in the amount of water in the soil exert a marked influence 
on their productive capacity. It appeared that the formation of organic 
matter in the plant increased with the increase of moisture up to a 
medium degree, decreased when the moisture was increased beyond 
this point, and Anally ceased when the soil became saturated. Kepeated 
observations have shown that the relative efficiency of different amoun ts 
of water in the soil is determined to a large extent by the physical 
properties of the soil. The attraction of the soil constituents, capil¬ 
larity, etc., must markedly affect the amount of soil water appropriated 
by the plant. 

To obtain additional experimental evidence on this important point 
the same plant was cultivated in three soils of different physical prop¬ 
erties—sand, clay loam, and humus (peat)—with varying amounts of 
water. Ten glazed flower pots of a little over 3,550 c. c. content were 
supplied with the same volume (3,550 c. c.) of each soil (shaken down 
or gentlyj>ressed). The ten pots in each series were then moistened 
with amounts of water ranging from 5 to 60 per cent by volume, fer¬ 
tilized with a manure containing equal parts of fecal guano, Peruvian 
guano superphosphate, and kainit, and planted in 1800 with rye, and in 
1891 with peas. The losses of moisture by evaporation were supplied 
daily, so that the moisture content of the soils was kept constant through¬ 
out the experiments. The principal results are shown in the following 
table: 


Yields of rye and peas on different soils with varying amounts of moisture. 


Number. 

Water 
content 
oi the 
soil. 

Total yield. 

Sand. 

Loam. 

Peat. 

Bye. 

Peas. 

Bye. 

Peas. 

Bye. 

Peas. 


Per cent. 

Grams. 

Grams. 

Grams. 

Grams. 

Gtarns, j 

Grams. 

1. 

5 

0.7 

0.1 ! 

0.0 

0.0 

0.0 

0.0 

2. 

10 

4.1 

0.6 

2.3 

0.4 

0.0 

0.5 

3. 

15 

8.9 

21.5 

3.8 

4.0 

1.5 

5.5 

4 . 

20 

12.1 

24.1 

9.2 

9.0 

2.7 

20.7 

5. 

25 

18.2 

33.7 

13.0 

16.9 1 

34.5 

24.4 

<J. 

30 

19.2 

39.1 

15.0 

27.5 | 

16.8 

28 6 

7. 

35 

20 0 

36.6 

19.3 

29.3 

22.4 

36.7 

8. 

40 

23.3 

43.4 

17,5 

36.7 

24.8 

43.1 

». 

50 

33.5 

50.1 

24.6 

46.6 

34.7 i 

50.8 

10. 

60 

25.3 

43.0 

27.5 

57.0 

38.5 

61.1 


The table shows that in the sand the plants required much less mois : 
ture for growth than in the clay and peat. Even with water contents 
of 5 to 15 per cent, plants grew in the sand, while they failed to grow 

* Forsch. Geb. agr. Pliysik., 10 (1887), pi*. 153-178. (See also E. S. JR., vol. rv, p. 530.) 
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in tlie other soils. The yield on the sand increased with the water con¬ 
tent np to 50 per cent, but decreased beyond that point. With the 
clay and peat, on the other hand, the yield steadily increased through¬ 
out, being highest with the water content of 00 per cent. 

These results are explained by variations in the surface attraction, 
imbibition by the colloidal elements, and capillarity in the different 
soils. Since surface attraction increases with the fineness of the soil 
particles, the comparatively coarse sand yielded up its water to the 
growing plant more readily than the finer clay and peat. Besides, the 
colloidal clay in loam and humus acids in the peat possess the power 
of retaining water in an unusual degree. Finally, as is well demon¬ 
strated, the force of the capillarity increases with the fineness of the 
soil particles. This force, therefore, is less active in retaining the water 
in the sand than in the loam and peat. 

In general it appears, then, that the forces with which the soil opposes 
the absorption of water by the roots of plants increases with fineness 
of its particles and its content of colloidal substances.—w. H. B. 

The loss of nitrogen in manure, A. Muntz and A. Ch. Girard 
(Ann. Agron. 19 (1893), Fo. 1, pp. 5-19 ).—The loss of fertilizing mate¬ 
rials in farm manure has been the subject ot many investigations. 
Boussingault, Yoeleker, Kuhn, Wolff, Holdefleiss, DeMrain, Schlosing, 
sr. and jr.,* and Joulie, are among those who have given attention to 
the subject, some studying more complex problems in the laboratory, 
others devoting themselves to the more practical phases of the losses 
occurring under natural conditions and the means of preventing these 
losses. 

Almost all of the investigators who have studied the loss of nitrogen 
have directed their efforts toward ascertaining the nature and causes 
of the loss of this element in manure in heaps. They have generally 
neglected to study the loss which excrement suffers in the stables, 
under the feet of the animal, from the time when it is ejected until it is 
removed and carried to the heaps. 

It is principally this neglected stage which has engaged the atten¬ 
tion of the authors. While measuring the loss of nitrogen they have 
endeavored at the same time to ascertain the causes to which it is due 
and the conditions which vary its intensity. The results summarized 
in this article have been obtained in experiments carried out during 
six years in cow sheds, horse stables, and sheepfolds, under conditions 
which obtain in practical agriculture. 

The results are discussed under three heads: (1) Losses in stables, 
(2) means of reducing the loss of nitrogen in stables, and (5) loss of 
nitrogennn the manure heap. 

In the first case the method pursued was as follows: The nitrogen 
was determined in the food consumed and in the litter added; in the 
animal products obtained—meat, milk, and wool—and in the manure 
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removed from the stable, The difference between the nitrogen in the 
food and that in the animal products and manure was taken as repre¬ 
senting the amount of that element which had escaped into the air. 

The observations of the authors lead to the conclusion that the fer¬ 
mentation going on in manure under the feet of animals is almost exclu¬ 
sively ammoniacal, and that there is practically no evolution of free 
nitrogen, as occurs in manure heaps. 

In estimating the gain or loss of nitrogen in the animal organism, the 
live weight gained or lost was assumed to contain on an average 3 per 
cent of nitrogen, a figure based ou investigations similar to those of 
Lawes and Gilbert. The average composition of the milk and wool 
was determined by analysis in each case. In every case the stables were 
provided with impervious floors to prevent loss of the liquid manure. 

The one experiment with horses lasted from July 9 to August 10. 
The litter was oat or wheat straw, and the feed, oats, hay, and bran. 
The loss of nitrogen was 28.7 per cent of that ingested. 

Four experiments with milch cows from about two weeks to a month 
in duration (one without, the others with litter), with mixtures of grain 
and dry food, gave losses of nitrogen as follows: 27.2 percent (without 
litter), 30.3 per cent, 31.9 per cent, and 35.2 per cent, or a mean of 32.6 
per cent of the nitrogen in the food consumed. 

Six experiments with sheep were conducted as follows: A lot of about 
25 sheep were placed in a sheepfold with an asphalt floor. Litter was 
added at the beginning of the experiment in sufficient quantity to insure 
throughout the experiment proper bedding and a complete retention of 
urine. The duration of the experiments varied from twenty-one to 
twenty-three days in five cases. The sixth experiment, lasted about 
eleven months, and a great variety of foods was used. The loss of nitro¬ 
gen varied from 44 to 55 per cent, with an average of 48,8 per cent, or 
nearly one half of the nitrogen consumed, 

It appears that the greatest loss is with sheep. This is explained by 
the facts that the litter was less frequently renewed and the urine was 
more concentrated, and consequently subject to greater loss of ammo¬ 
nia by fermentation. 

In studying the causes of the variation in the loss of nitrogen, it was 
found that with dry food the loss was greater than with wet; that the 
loss was not affected by the amount stored in the animal organism; 
and that the loss was much larger in summer than in winter, due to 
increased temperature and ventilation. 

It appears that as soon as excrement is ejected, ammoniacal fermenta¬ 
tion is rapidly set up by the organisms present in the litter, so that in 
a few hours appreciable quantities of ammonia are formed. Experi¬ 
ments at temperatures varying from 2° to 30° 0. on the solid and liquid 
excrement, separately, show that ammoniacai fermentation went on in 
the urine very rapidly, finally transforming almost the total amount of 
nitrogen present; while the solid excrement under the same conditions 
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gave only small qnantitles of ammonia and showed a tendency to retain 
its nitrogen in tlie form of organic combinations* 

Under tlie head of means of reducing the loss of nitrogen the results 
of experiments with litter of straw, with peat, and with earth are dis¬ 
cussed. Straw in whatever quantity was not found capable of entirely 
preventing the loss of ammonia; peat was more effective than straw, 
but was not entirely satisfactory; earth was found to be very effica¬ 
cious, reducing the loss of nitrogen 50 per cent. Lfc, moreover, pro¬ 
moted nitrification. It is, however, not recommended as a substitute 
for straw or peat, on account of the labor involved in drying and hand¬ 
ling. A mixture of straw and peaty or humous earth is thought to be 
most desirable. 

The bearing of these tacts on the theory of the practice of parking or 
hurdling (j parcage) is discussed. It was found that, the soil was more 
satisfactorily fertilized with the manure of sheep hurdled on the land 
than by the manure of the same sheep obtained during confinement in 
the fold. Experiments with different soils are reported, showing a 
decided increase in their absorptive power for ammonia with the 
increase of organic matter. 

Several chemical agents for reducing the loss of nitrogen were inves¬ 
tigated, viz, lime, plaster, sulphate of iron, carbonate of lime, and 
phosjdiate of lime. The results were in no case satisfactory. It was 
found that the alkalinity of the manure was so large as to require a 
large proportion of the agents for its neutralization, thus seriously 
impairing their efficiency. 

The following table gives a resume of the results with sulphate of 
iron as a preservative agent: 

Sulphate of iron 9'eqwired toprci'eni loss of nitrogen in manure. 



Horses. 

Cattle. 

Sheep. 

Manure produced per animal per year..... 

Pounds. 

22,440 

28.38 

Pounds. 
25,080 

101. 04 

Pounds. 

1,700 

Nitrogen lost in tlie stable per animal per year .. 

15,18 

.Ferrous sulphate required to fix this nitrogen... 

324.28 

h 101. 00 
3(15.80 

173.30 

Ferrous sulphate neutralized by fixed alkalies. 

121.44 

30.14 

Total ierrmis sulphate used.... 

445.72 

1,527.40 

203.50 



In experiments on the loss of nitrogen from manure in heaps it was 
found that this loss was much less than that in the stable. Injhe lat¬ 
ter ease the figures were 20, 33, and 50 per cent of the nitrogen con- 
siimed by the horses, cows, and sheep, respectively. In the former they 
were 20,10, and o per cent. 

The loss of potash ancl phosphoric and is due to leaching. The loss of 
nitrogen is largely due to the same cause, but a small part escapes in 
the free state. 

The principal results of these investigations may be summarized as 
follows: 

(1) There is a large loss of nitrogen in stables under the feet of ani¬ 
mals, due to ammoniacal fermentation. 
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(2) Differences in this respect depend, to a certain extent, on the 
nature of the litter. The nse of peat and of earth rich in humus 
reduces this loss in part. 

(3) The neutralization of the chemical agents recommended for fixing' 
ammonia, by the fixed bases of the manure, necessitates the use of large 
quantities of these substances in order to attain the desired result. 
The economical value of these agents is in this way to a great extent 
destroyed. 

This question of the prevention of loss of nitrogen in manure is of 
great practical importance. If we could return to the soil all the nitro¬ 
gen in the manure of animals there would be little need to resort to the 
use of expensive commercial fertilizers such as sulphate of ammonia 
and nitrate of soda. The fixation of the nitrogen of the air by the soil 
and by certain species of plants, the prevention of loss of ammonia 
from manure, and of nitrates in the drainage water by fallow crops, as 
recommended by Deherain (E. S. R.. vol. in, p. 493), would permit of a 
very large increase of the nitrogen supply to plants without having 
recourse to high-priced nitrogenous fertilizers.— w. ii. n. 

Effect of applications of potash salts to the soil on the beet 
nematode (Heterodera schachtii), M. Hollrtjng ( Zeitseh. landw . 
Cent. Ver. SachsDec., 1892 , No. 12, pp. 419-425. —Under the auspices 
of the Agricultural Union of Saxony and at the suggestion of the Stass- 
furt Potash Syndicate, the latter of which called attention to investiga¬ 
tions at the New Jersey Station (E. S. R,, vol. in, p. 610) on the effect 
of potash salts on wireworms, the author undertook the study of the 
effect of various potash compounds on beet nematodes. 

Nematode embryos were treated on a microscope object glass with 
with water and with solutions of kainit, carnallit, chloride of potas¬ 
sium, and sulphate of potassium of different strengths (0.1, 0.5, 1, 2.5, 
and 5 per cent) for periods of five minutes, and one half, 3, 24,48, 72, 
and 96 hours. 

The results seem to indicate that potash salts in amounts in which 
they can be used as fertilizers are not capable of lessening u beet sick¬ 
ness’* of soils, produced by nematodes (E. S, It., vol. m, p. 820). The 
beneficial effects of potash salts on such soils are due to other chemical 
or physical causes.—w. H. r. 

Ladoga wheat, W, Saxtnders {Canada Central Experimental Farm 
Bui . No. 18 , Feb,, 1893 , pp. 14). —An account of the introduction and 
dissemination of Ladoga wheat in the Dominion of Canada and of mill¬ 
ing and baking tests of this variety. Ladoga wheat was first intro¬ 
duced into Canada in 1887, and has since been tested by a large num¬ 
ber of farmers in different parts of the Dominion. It has been found 
that this variety can be successfully grown even in the colder regions, 
and that it ripens at least a week earlier than Red Fife. Analysis 
shows that it contains a high percentage of gluten, which Is, however, 
a inferior in color and elasticity and more sticky ?? than that in Red Fife. 
The flour from Ladoga is drier than that from Red Fife and is not so 
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easily made into good bread. The color of the bread i? usually quite 
yellow. 

Unless the proper methods for treating this flour to procure uniformly good results 
could he ascertained it is not likely that Ladoga will be acceptable either to millers 
or bakers as long as the flour of the Ked Fife is obtainable. Hence wherever l?ed 
Fife can be ripened the efforts of those settlers engaged in wheat-growing in the 
Northwest should be directed to its production in the greatest perfection by early 
sowing and a proper preparation of the soil. s ,v * While the idea of growing 
Ladoga wheat as a competitor with Eed Fife for export or the general home trade 
should he abandoned, there is no doubt that the flour of the Ladoga makes excellent 
and nutritions bread for home use, and where wheat-growing is carried on in the 
more northern districts in a limited way for home consumption, and where Eed Fife 
seldom ripens, or on the Indian reserves, where a yellow tint in the bread is not a 
matter of so much significance, the Ladoga wheat will still prove a most useful and 
desirable variety.—A. C. T. 

Cherries, J. Craig- (Canada Central Experimental Farm Bui. N'o. 37, 
Fov., 1892, pp. 20, figs. 9). —An account of tests of varieties of cherries 
which give promise of being sufficiently hardy to endure the cold cli¬ 
mate of a large part of the Dominion of Canada. A large number of 
these varieties were originally brought from northern Europe by Prof. 
Budd, of the Iowa Station, and C. Gibbs, of Abbotsford, Quebec. 
Suggestions are also made regarding the propagation and grafting of 
cherries. Descriptive notes are given on the following varieties: Ama- 
relle, Hative, Bessarabian, Brusseler Braun, Carnation, Cerise d ? Ost. 
heim, Double Glass, Pouches Morelto, Frauendorfer Weiclisel, Griotte 
du Nord, Griotte d’Ostheim, Gros Gobet, Griotte Imperiale, Lithauer 
Weiclisel, Lieb, Montmorency, Minnesota Ostheim, Eiga Flo. 18, Orel 
Flo. 25, Olivet, Strauss Weichsel, Spate Amarelle, Scliatten Amarelle, 
Yladimir, Weir Seedlings, and Wragg. 

“With present experience the following varieties are recommended 
for trial, and will probably prove valuable in those sections where cli¬ 
matic conditions permit the cultivation of the pear: Amarelle Hative, 
Strauss, Griotte Imperiale, Olivet, and Gros Gobet. 

“The following list comprises varieties which appear to grade in har¬ 
diness with the Wealthy apple: Spate Amarelle, FoucMs Morello, Min¬ 
nesota Ostheim, Brusseler Braun, and Orel 25. 

“Among those of exceptional hardiness, and which should be tested 
along the northern border of the apple belt are: Eiga No. 18, Vladi¬ 
mir, Bessarabian, and Scliatten Amarelle.”—-A. c. T. 

Water content of Danish export butter, F. Funs (Fogle oplys- 
ninger om u Yand i Smorfi Kgl . Veter in. og Land bohbjs kales Laborat. f. 
landi>l\ Forsog, Circular, Mar. 12, 1893, pp. 4 ).—The results of water 
deteiininations in 2,091 samples of Danish export butter from 301 
creameries and 107 private dairies are given in the circular. The 
analyses are published to show the absence of adulteration of the 
butter through an excessive water content, a method of adulteration 
which Mr. Friis says is moreover excluded for the simple reason that 
it can not be practiced, except at the expense of the quality of the 
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butter. The samples were taken from 100-pound butter tubs intended 
for export; four to five such tubs were procured from each creamery or 
dairy during the period from June, 1890, to January, 1883, when the 
analyses were made. The following summary shows the distribution 
of the percentages of water found in the total number of samples: 

j Percentages of water in Banish butter. 


Water 

content. 

Number 

of 

samples. 

Per cent 
of 

samples. 

JPer cent. 
19.99-19 

2 

0.1 

18. 99-18 

21 

1.0 

17.99-17 

88 

4.2 

10. 99-10 

218 

10.4 

15.99-15 

418 

20.0 

14.99-14 

583 

27.9 

13.99-13 

404 

22.2 

12.99-12 

235 

11.2 

11.99-11 

57 

2.7 

10.99-10 

4 

0 2 

9. 99-9 

1 

0.1 

14. 59 

2,091 

[ 

100 


If the water content of the samples received from each creamery or 
private dairy be averaged, and the average percentages arranged in 
groups as above, the results will be as follows: 

Percentages of water in Banish butter at different factories . 


Water 

content. 

N umber 
of facto¬ 
ries. 

Per cent 
of facto¬ 
ries. 

Per cent. 
17.99-17 

5 

1.1 

10.99-10 

41 

S. 8 

15.99-15 

85 

18.2 

14.99-14 

207 

44.2 

13.99-13 

105 

22 4 

12.99-12 

23 

49 

11.99-11 

2 

0.4 

14.03 

408 

100 


The extremes of the former table here naturally disappear. It will 
be noticed that Danish export butter from single creameries or private 
dairies contains on an average between 11 and 18 per cent of water; 
85 per cent of the total number fall between 13 and 10 per cent. 

“It is evident from this that 13 to 10 per cent must be considered the 
most correct and natural water content of Danish export butter, and 
there is scarcely any doubt but what our creameries, by proper manipu¬ 
lation of the butter, in the overwhelming majority of cases are able to 
keep the water content below 10 per cent on an average for the whole 
year. But as the quality of the butter usually is lowered when its 
water content rises above the natural percentage—a relation which 
later on will be treated in the complete report of this investigation— 
in the same way a too low water content will often tend to make the 
butter too dry, or in other respects lower its quality.”—F. W. Woix, 
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Bread-making with rye and wheat flour and with mixtures of both (Forsog 
med- brodbagning af rugniel og hvedemel samt blandingerafdisse). — Kgl. Veterin. og Land- 
bohojsk. Lab. far landokon. Forsog, Copenhagen, Bui. No. 23, lS91,pp.30. 

Curative treatments of anthracnose (Traiiements curatifs de Vanthracnose), L, 
Degrulley ,—Progres Agr. et Vitic., 1893, p. 265. 

A study of the results of the association of Streptococcus and typhoid 
bacillus in man and animals (Etude sur les resultats de Vassociation du atveptocoque 
et du bacille typhique chez Vhomme et chez les anhnaux), H. Vincent. — Ann. Inst. I* as- 
teur, 7, No. 2, p. 141. 

A contribution to the study of tetanus, its prevention and treatment by 
antitoxic serum (Contribution & Vdtiule du tetanos, prevention et truitenwnt par le serum 
antHoxique), E. Roux and L. Vaillard.— Ann. Inst. Pasteur, 7, No. 2, p. 05. 

On tuberculosis among cattle and its prevention (Dm tnberknlosen bland nbtkrea - 
tur och dtgdrder mot densamma), C. A. Lindquist. —Kgl Landibruks Akad. Handlingar 
och Tidsbift, 31 (1892), pp. 222-227. 

Experiments with tuberculin (Forsog med tiiberkulin ), B. Ban a.—Kgl. Feierin. og 
Landbohbjsk. Lab. for landokon. Forsog, Copenhagen, Buis. Nos. 21 and 24,1890 and 1891, 
pp. 50. 

On endocarditis among swine ( Undersdgelscr over nogle former af rMsyge hos 
snivel ), B. Bang.— Kgl. Vv ter in. og Landbohojsk. Lab. for laiulokon . Forsog, Copenhagen, 
Bui No. 25 (1892), pp. 56. 



FOREIGN INVESTIGATIONS. 695 

The role of flies in the propagation of cholera, J. G. Sawtchknko.— Abst. in Ann . 
Inst. Pasteur, 7, No. 2, p. 222. 

The preservation of virus in glycerine, A. SCLAVO.—Jfat. in Ann. Inst. Pasteur , 
7, No. 2, p. 221. 

On the production of sugar and the sugar industry in Sweden (Sveriges soaker- 
Handel och soelerindustri ; dess utvcklhg ooh nuvarande standpunkt), P, Klason*— iu/7. 
Landtbrnks Alcad. Eandlingar och TidsJcrift, 31 {1892), pp. 3-39, 65-103. 

On the regulation of wind power and other power machines (Fegulering af 
vindkraft og andre kraftmasHncr), P. La Oovn.—Tidsskr. /. Landokonomie, 11 {1892), 
pp. 437-168. 

The economical limit for the application of the various motive powers in the 
service of agriculture {Den okonomiske grdnse for de forskjellige heviigkrafters anven- 
delsei landbrugets tjeneste), H. F. DmCKmi.—Tidsslcr. f. Landdlconomie, 11 {1892), pp. 
338-371. 

Agricultural instruction in Norway {Landbrugsundcmsningens betydning og onl- 
ning i Norge), Til. Landmark.— Ifcer&rufcef och Eusdjurskjotseln, 3 {1892), pp. 104-106, 
118,119 , 
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California. Station. —The olive-oil machinery has been set up and successfully 
tested, but owing to the short crop of olives no results of work can he published 
until after another season. In a pamphlet entitled u Methods of detecting adulter¬ 
ants in olive oil,” Prof. W. B. Rising, the State analyst, has given a brief descrip¬ 
tion of a number of methods of testing olive oil which he lias used, and the tab¬ 
ulated results of tests by these methods. A bulletin giving analyses of California 
fruits will soon be issued. 

Colorado College. —The agricultural hall, a handsome brick structure contain¬ 
ing an experimental work room, museum, and lecture hall, has recently boon com¬ 
pleted, and a mechanics’ art hall is in process of erection. In his annual report for 
1892, President Ellis urges the necessity for increased accommodations for work ill 
horticulture, botany, chemistry, geology, and domestic economy, and the erection 
of a gymnasium and dormitories. 

Michigan College and Station.— 0. date has resigned his position as president 
of the college and director of the station, to take effect in August. 

New York Cornell Station. —L. C. Corbett, B. S., assistant horticulturist, has 
resigned to become professor of agriculture in the South Dakota Agricultural Col¬ 
lege and. horticulturist to the South Dakota Station. J. E. Rice, B, S., assistant 
agriculturist, has resigned to engage in fruit and poultry farming, and S. Jeffry, B. 
S., foreman of the farm, has resigned to become farm superintendent of an indus¬ 
trial school at Asheville, North Carolina. 

Pennsylvania College. —In his report for 1892 to the board of trustees, Presi¬ 
dent Atherton shows that since 1882 the teaching force has increased from 17 to 30, 
and the number of students from 92 to 249. Ten officers are now employed in the 
agricultural department where only one was employed ten years ago. The number 
of students in the agricultural course continues to he small. One important reason 
for this is stated to be that in a State like Pennsylvania., where only about 20 per 
cent of the population are engaged in agriculture, a graduate “finds eight chances 
for employment outside of agriculture as against only two in it.” The author’s 
views on manual labor in connection with educational work are summed up as fol¬ 
lows: u As the result of accumulated experience with this subject, I believe there 
has come to be a general agreement that all manual labor or exercise in connection 
with education must belong to one or the other of two distinct kinds: It must, eitlier 
be regular labor, carried on at odd hours perhaps, but organized, enforced, and paid 
for like any other labor, or else it must be so much and only so much as is necessary 
to train the student to a knowledge of the practical applications of his subjects of 
theoretical study. In this view the farm, the garden, the stable, and the dairy house 
become so many laboratories, serving for the student iu agriculture the same pur¬ 
pose as is served in other cases by the chemical, the physical, or the mechanical 
laboratory.” 

Utah Station. —S. Fortier, C. E., has been added to the stall* of the station, 
During the summer he will study the irrigation system of Utah, with a view to 
devising methods for its improvement. 
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Wyoming Station. —B. C. Buffum, horticulturist, will have charge of the Wyo¬ 
ming exhibits in botany and agriculture at the World’s Columbian Exposition. The 
legislature adjourned without taking any action on the removal of the agricultural 
college to Lander, and it will therefore remain a department of the State Univer¬ 
sity at Laramie. 

Mechanics of the Earth’s Atmosphere.— -Under this title the Smithsonian 
Institution has published a collection of translations by Prof. Cleveland Abbe of 
“ some of the best memoirs that have lately been published on the respective sub¬ 
jects by European investigators.” 

These memoirs, which fill 324 pages, are as follows: The measurement of the 
resistances experienced by plane plates when they are moved through the air in a 
direction normal to their planes, G. H. L. Hagen, 1874; on the integrals of the hydro¬ 
dynamic equations that represent vortex motions, H.von Helmholtz, 1858; on dis¬ 
continuous motions in liquids, H.von Helmholtz, 1868; on a theorem relative to 
movements that are geometrically similar, together with an application to the prob¬ 
lem of steering balloons, H. von Helmholtz, 1873; on atmospheric motions, first paper, 
H.von Helmholtz, 1888; on atmospheric motions, second paper, H.vom Helmholtz 
1889; on the theory of wind and waves, H. von Helmholtz, 1889; the energy of the bil¬ 
lows and the wind, H. von Helmholtz, 1890; the theory of free liquid jets, G. Kirchlioff, 
1869; on discontinuous motions in liquids, A. Oberbeck, 1877; the movements of the 
atmosphere on the earth’s surface, A. Oberbeck, 1882; on the Guldlverg-Molm theory 
of horizontal atmospheric currents, A. Oberbeck, 1882; on the phenomena of motion 
in the atmosphere, first paper, A, Oberbeck, 1888; on the phenomena of motion in the 
atmosphere, second pniper, A. Oberbeck, 1888; a graphic method of determining the 
adiabatic changes in the condition of moist air, H. Hertz, 1884; on the thermo¬ 
dynamics of the atmosphere, first paper, W. von Bezold, 1888; on the thermo-dynam¬ 
ics of the atmosphere, second paper, W. von Bezold, 1888; on the thermo-dynamics of 
the atmosphere, third paper, W. von Bezold, 1889; on the vibrations of the atmos¬ 
phere, Lord Rayleigh, 1890; on the vibrations of an atmosphere periodically heated, 
M. Margulcs, 1890; Laplace’s solution of the tidal equations, W, Terrel, 1890. 

The Annual Report of the Commissioner of Agriculture of Alabama for 
the year ending September 30, 1892, gives a brief outline of the work of the year in 
fertilizer inspection, distribution of seed, introduction of tobacco, study of destruc¬ 
tive insects, and at farmers’institutes; a financial report; and a list of fertilizer 
licenses. 

The department has distributed 128,000 packages of garden seed, and for the pur¬ 
pose of encouraging diversification of crops, so desirable in the State, 12,000 pack¬ 
ages of improved varieties of tobacco. " This year’s effort has indisputably proved 
that Alabama possesses all the qualifications necessary to the profitable production 
of tobacco—climate, soil, and seasons; and we make the prediction that in less 
than a decade Alabama will become a factor in the line of tobacco-raising States,” 

Agriculture in the Public Schools.— A special bulletin on the Teaching of 
Agriculture in the Public Schools, by C. C. James, M. A., deputy minister of agri¬ 
culture, was issued in December, 1892, by the Department of Agriculture of Ontario, 
Canada, 

Observations on Tile Drainage.— This office is in receipt of an interesting com¬ 
munication from H. C, Marsh, Muncie, Indiana, briefly describing experiments in tile 
drainage made under the auspices of the Fanners’ Institute of that place. Three 
tile drains were laid, about 40 inches deep and at distances of 195 and 230 feet apart, 
on an area containing yellow clay, black soil, and hardpan. The height of the 
ground water was observed in wells sunk in different parts of the drained area. 

The results are of interest as showing a wide difference in the effectiveness of the 
drains on different soils and under different conditions, and indicate that the dis¬ 
tance and depth of tile drains must be determined by observations on the soils in 
each case. 



LIST OF PUBLICATIONS OF TSE UNITED STATES DEPARTMENT OF AGRICULTURE 

FEBRUARY, 1893. 


Bureau op Animal Industry: 

Bulletin No. 2.—Report on Investigations Relating to tlie Treatment of Lumpy 
Jaw or Actinomycosis in Cattle. 

Division of Statistics: 

Report No. 101 (new series), January and February, 1893.—Agriculture in France; 
Report on Hungarian Milling; The Canning Industry; Tobacco Experiments 
in Texas; European Crop Report for February; Farm Animals of the World; 
Freight Rates of Transportation Companies. 

Report on the Numbers and Values of Farm Animals and on Cotton Distribu¬ 
tion, January and February, 1893. 

Division of Ornithology and Mammalogy: 

Bulletin No, 8.—The Hawks and Owls of the United States. 

Office of Experiment Stations: 

Experiment Station Record, vol. iv, No. 6, January, 1893. 

Weather Bureau: 

Bulletin No. 7.—Report of the First Annual Meeting of the American Associa¬ 
tion of State Weather Service. 

Monthly Weather Review, vol. xx, November, 1892. 



LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERIMENT STATIONS. 

FEBRUARY, 1893. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 40, January, 1893.—Cotton Experiments. 

Colorado Agricultural Experiment Station : 

Bulletin No. 21, October, 1892.—Sugar Beets, Irish Potatoes; Fruit-Raising. 
Agricultural Experiment Station of the University of Idaho: 

Bulletin No. 1, September, 1892.—Organization and Progress of Work at tlic 
Experiment Station. 

Iowa Agricultural Experiment Station: 

Bulletin No. 19, November, 1892.—Experiments with New Orchard Fruits, 
Trees, and Plants; Report of Experiments and Studies in Entomology; Cross¬ 
ing Cucurbits; Root Crops; Corn-growing; Depth of Covering Grass Seed; 
Winter Wheat; Calf-feeding; Hog-feeding; Soiling Crops; Hints on Cheese¬ 
making; An Automatic Acid Measure. 

Kansas Agricultural Experiment Station: 

Bulletin No. 35, December, 1892.—Actinomycosis Bovis or Lump Jaw of Cattle. 
Bulletin No. 36, December, 1892.—Experiments with Sorghum and Sugar Beets. 
Kentucky Agricultural Experiment Station: 

Bulletin No. 43, December, 1892.—Commercial Fertilizers, 

Bulletin No. 44, January, 1893.—Bordeaux Mixture for Apple Pests. 

Maryland Agricultural Experiment Station: 

Bulletin No. 19, December, 1892.—Tomatoes. 

Fifth Annual Report, 1892. 

Hatch Experiment Station of the Massachusetts Agricultural Station: 
Bulletin No. 20, January, 1893.—Reports on Insects. 

Meteorological Bulletin No. 49, January, 1893. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 22, September, 1892.—-Grapes* 

Fifth Annual Report, 1892. 

New York Agricultural Experiment Station: 

Bulletin No. 48 (new series), December, 1892.—Some Bean Diseases. 

Bulletin No. 49 (new series), January, 1893.—Treatment of Potato Scab; Use of 
Bordeaux Mixture for Potato Blight. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 87, September 15,1892.—Publications of the Station from March, 
1877, to September, 1892. 

Bulletin No. 87&; September 20,1892.—Meteorological Summary for North Caro¬ 
lina, August, 1892. 

Bulletin No. 87c, October 20,1892.—Meteorological Summary for North Carolina, 
September, 1892. 
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North Carolina Agricultural Experiment Station—C onfirmed, 

Bulletin No. 88«. January 20,1893.—Meteorological Summary lor North Carolina, 
December, 1892. * 

South Carolina Agricultural Experiment Station; 

Fifth Annual Report, 1892. 

Texas Agricultural Experiment Station; 

Bulletin No. 23, November, 1892.—Black Rot of tlie Grape. 

Bulletin No. 24, December, 1892.—The Cattle Tick. 

Virginia Agricultural and Mechanical College Experiment Station; 
Bulletin No. 23, December, 1892.—Tests of Fertilizers on Corn. 

Annual Report, 1892. 

Wyoming Agricultural Experiment Station; 

Bulletin No. 9, December, 1892.—Sugar Beets in 1892. 

Bulletin No. 10, December 31, 1892.—Meteorology for f892. 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station; 

Bulletin No. 86, February 1, 1893.—Roots, Potatoes, and Fodder Corn. 

Special Bulletin, February, 1893.—The Making of Roads. 
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VOL. IV. 


April, 1893. 


No. 9. 


The present number of the Record contains an article on agricul¬ 
tural education in Belgium, by Paul De Vuyst, State agriculturist con¬ 
nected with the Ministry of Agriculture of that country. Belgium, 
we should remember, is the most densely populated country in Europe. 
Within an area which does not exceed that of Massachusetts and Con¬ 
necticut is crowded a population as large as that in the State of New 
York. About three fourths of the people live in the rural districts. 
Of the total area of about 7,000,000 acres, less than 500,000 acres are 
waste land. While the manufacturing interests of this little kingdom 
are very important, its prosperity very largely depends on its agricul¬ 
ture. It can be easily understood that in these times, when the con¬ 
ditions of successful farming are so rapidly changing, a country like 
Belgium would feel the necessity of giving its agricultural classes 
the best opportunities for acquiring such mental training and techni¬ 
cal information as can be imparted by a thorough system of education 
arranged with special reference to the practical needs of farmers. 
The system as outlined in the article referred to includes 4 schools 
for higher education, 24 secondary schools for boys, and 9 for girls, 40 
short courses in agriculture in secondary schools, numerous courses 
in agriculture in the normal and primary schools, and lectures to 
farmers and to soldiers. The difference is very striking between this 
system and that in the United States, where one or two agricultural 
colleges, supplemented in some cases by farmers’ institutes, in each 
State, whether large or small, are all the provisions which the people 
have thus far thought best to make for the special training of farmers. 
The Belgian plan contains one feature which may suggest a way for 
extending the facilities for agricultural education in this country with 
a minimum of additional expense. _ The Belgian authorities have added 
to the schools for general education already existing such courses in 
agriculture as seemed desirable, and given out of the public treasury 
the relatively small amounts of money required for the additional in¬ 
struction. In a similar way it would be possible in many of our States 
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to establish courses in agriculture in connection with the high schools 
or academies now in operation at the county seats. A plan like this 
has been adopted in some States for raisiug the grade of teachers in the 
rural schools. Teachers’ classes have been formed in the high schools 
and the State has paid the extra expen sc involved in this arrangement. 

In Belgium, as in other European countries, education in agriculture 
has even penetrated the elementary schools. In this country we are 
still debating whether it is practicable to give any technical training 
in the common schools. In a number of our cities some instruction in 
carpentry, sewing, and cooking is now given in the public schools, but 
there has hardly been a serious attempt to introduce agriculture into 
the rural schools. Indeed, comparatively few efforts have been made 
in our country schools to train the pupils in those habits of observing 
natural objects and phenomena which lie at the foundation of all suc¬ 
cessful work in the arts and sciences. 


By a resolution of the United States Senate the Department of State 
was requested to obtain information regarding the use of electricity as 
a power in the propulsion of farm machinery and in the propagation of 
plants in the various countries of the world. The results of this inquiry 
are given in Consular Report No. 150, March, 1893, pages 321-361. As 
far as this report shows, it Would appear that very little practical use 
has been made of electric motors in running farm machinery. Only 
two instances are definitely cited. At Ohassart, Belgium, the owner of 
a large establishment, which consists of grain silos, mills, distillery, 
malt house, brewery, sugar works, refinery, and farm, has’ employed 
electricity as a motive power in various ways, and in particular has 
transmitted the power a distance of about 800 meters to run a thresh¬ 
ing machine of about 12-horse power. At Blythwood, England, a dairy 
for the making of “ gilt-edged” butter is lighted by electricity, which 
is also used to run the separators and churns. 

The experiments in the application of electricity to the propagation 
of plants have been almost entirely confined to those scientific investi¬ 
gations regarding which information has already been widely dissemi¬ 
nated in this country through the publications of Prof. Bailey, of New 
York, and Prof. Warner, of Massachusetts, abstracted in earlier num¬ 
bers of the Record. (See Bulletins Nos. 30 and 42 of the New York 
Cornell Station, and Bulletin No. 16, of the Massachusetts Hatch Sta¬ 
tion; E. S. R.j vol. ill, pp. 232 and 517; rv, p. 349.) 



AGRICULTURAL EDUCATION IN BELGIUM. 


Paul De Vuyst. 

Until 1884 the public authorities in Belgium had not given agricul¬ 
tural education the attention which its importance demanded. But 
when the condition of agricultural affairs had become very much dis¬ 
turbed, a Ministry of Agriculture was established. This department 
at once undertook to restore the prosperity of the country by organiz¬ 
ing, for the instruction of the farmers in the advanced knowledge given 
by science, a system of education as complete and thorough as that 
afforded by any other nation. If the present system of agricultural 
education in Belgium is not well understood by foreigners, it must be 
because of its recent introduction and because the country is so small 
that its institutions do not readily attract the notice of the world. 
The credit for taking the initiative in the establishment of the system 
belongs to Mr. Proost, Inspector-General of Agriculture. 

Up to 1890 agricultural education was regulated by the law of June 
11, 1850, on veterinary instruction, and the law of July, 1860, on agri¬ 
cultural instruction. These laws did not give the Government sufficient 
latitude to enable it to raise the courses of instruction in existing schools 
to the grade demanded by agricultural science and to increase the 
number of schools in accordance with the actual needs of the people* 
But on April 4, 1890, two new laws were enacted, which took the 
place of the old ones and permitted the establishment of the com¬ 
plete system of agricultural education now in operation. 

The following synopsis gives the general outlines of this system: 

Higher Education in Agriculture. 

General .— (a) Supported by the State; Agricultural Institute of Gembloux. 

(b) Private; Agricultural Institute of Louvain. 

Bpeciah — (a) Supported by the State; School of Veterinary Medicine at Cureghem. 

(6) Private; School of Brewery at Louvain. 

Secondary Education in Agriculture. 

FOR YOUNG MEN. 

General .—(1) With a complete course in agriculture. 

(a) Supported by the State; Schools of Practical Agriculture at 

Huy, Ghent, and Vilvorde. 

( b ) Private, but subsidized by the State; fourteen schools in differ¬ 

ent districts. 

(2) With a general course in agriculture. 

(a) Supported by the State; thirty intermediate schools. 

( b ) Private; ten intermediate schools. 
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Special. — (a) Supported by the State; Schools of Horticulture at Ghent and Vilvorde. 

(b) Private, hut subsidized; five schools of horticulture. 

FOR YOUNG WOMEN. 

General—( 1) With a complete course; five schools of agriculture, subsidized. 

(2) Courses in private schools; three schools. 

Special. —One permanent school and two traveling schools of dairying and cheese- 
making at Wevelghem, subsidized. 

Primary Education in Agriculture. 

General .—(1) For adults. 

(a) Two hundred and fifty one-year courses of fifteen lessons for 

farmers. 

(b ) Five courses for soldiers. 

(c) Lectures by the State agriculturists. 

(2) Courses in the normal schools, whether under State control or not. 

(3) Courses in the primary schools, whether under State control or not. 

Special.—(a) Demonstrative courses in dairying. 

(b) Courses and lectures on horticulture, culture of garden vegetables, 

agriculture, pisciculture, etc. 

This synopsis will enable those who are already somewhat familiar 
with matters relating to agricultural education to understand what is 
being done in that line in Belgium without a more detailed presentation 
of the subject. Thus it is hardly necessary to explain that a superior 
school of agriculture trains competent agriculturists, teachers, etc., or 
that the intermediate courses are intended for the average farmers and 
for younger pupils than are found in the higher schools. 

When we speak of general instruction in agriculture we include all 
branches of agriculture, and when a school is called “practical” the 
meaning is that it devotes a relatively large share of attention to the 
application of the principles of scientific agriculture by means of labor 
and other practical exercises. Moreover, some of our schools are organ¬ 
ized on models so well known abroad that we need not describe them. 
We will, therefore, only mention here those characteristic features 
which distinguish the system of agricultural education in Belgium and 
the institutions established under it. 

HIGHER INSTRUCTION IN AGRICULTURE. 

The Agricultural Institute of Oemllouce. —This institution is luxuri¬ 
ously installed in large buildings. Founded many years ago, it is 
enriched with accumulated collections. It would be difficult to find 
an institution possessing so many materials which are of service in the 
higher instruction. Its regulations and courses of study do not present 
any striking peculiarities. Like similar courses in institutions of high 
grade, those of Gembloux are very complete. Its system of instruc¬ 
tion, formed on the pattern of that of the Agricultural Academy of 
Hohenheim, has been modified in recent years to make it more scien¬ 
tific and more like that followed in the universities. A larger number 
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of professors are employed, and the methods of teaching have been 
somewhat changed. The professors have more time to devote to special 
lines of work and can give their pupils more opportunities for the prac¬ 
tical application of the principles taught. A large farm is connected 
with the institute, and if the theoretical studies absorb so much of the 
time of the pupils that they can not be initiated into all the details of 
farm practice during their residence at the school, the farm neverthe¬ 
less renders the theoretical instruction more objective and helps to 
imbue the pupils more definitely with the agricultural spirit through 
the influence of their surroundings. 

The Agricultural Institute of Louvain. —As a branch of the scientific 
faculty of the university, this institution naturally has a course of 
instruction which is more completely of university grade—or, in other 
words, more scientific—than that offered at Gembloux. The institute at 
Louvain lias at its disposal all the scientific resources of the university, 
hut does not possess a farm. The advantages which would be offered 
by a farm attached to the institution are made up by numerous and 
varied excursions to different localities. 

The School of Veterinary Medicine of Curcghem , Brussels. —This school 
has recently been raised in grade by the Government. To be admitted 
to the course which leads to a degree in veterinary medicine it is now 
necessary to first obtain the same university diploma which is required 
of the candidate in human medicine. On account of the great impor¬ 
tance which the study of bacteriology has now acquired, a special 
chair in this science was established at the same time that the other 
changes referred to were made. Although the buildings of the school 
were sufficient, especially after the abolition of boarding facilities for 
the students, the Government has undertaken to provide more conven¬ 
ient quarters near a slaughterhouse and a cattle market, which will 
afford better opportunities for practical exercises. 

SECONDARY INSTRUCTION IN AGRICULTURE. 

The Schools of Practical Agriculture at Huy, Vilvorde , and Ghent — 
The school at Huy is exclusively devoted to instruction in agriculture, 
while the similar institutions at Vilvorde and Ghent are at the same 
time schools of horticulture, special attention being given to this 
branch. These schools are exclusively under the control of the national 
Government, though the province pays a portion of the expenses of 
the school at Huy. 

Private schools with subsidies from the Government —Private schools 
in various places receive small subsidies from the Government to aid 
them in organizing agricultural courses. As these schools are of differ¬ 
ent kinds, the Government has arranged three different courses of in¬ 
struction from which a choice can be made according to the require¬ 
ments of the individual school. These courses resemble the typical 
courses of the State schools of practical agriculture. But as the system 
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of indoor discipline in most private schools does not permit sufficient 
time to be given to the practice of agriculture, the Government contents 
itself with requiring appropriate theoretical instruction. 

As the results of instruction depend on the methods of teaching much 
more than on the subjects included in the course of study, the Govern¬ 
ment has given definite instructions to the secondary schools of agri¬ 
culture to the end that their teaching may he as intuitive as possible. 
Since agriculture is an art which derives advantage from the scieuees 
of observation, it is important that the schools of agriculture should 
give the place of honor to the intuitive method of teaching. It was 
especially desirable to strenuously insist on the necessity for the adop¬ 
tion of this method in the private institutions, because the studies pur¬ 
sued there are as a rule literary and require too exclusive exercise of 
the memory, 

The secondary schools of agriculture are located so as to meet as- 
equally as practicable the needs of the different agricultural regions of 
Belgium, They have been called upon to make themselves useful to the 
farmers of their respective localities by every means, but particularly 
by studying methodically the soil of the surrounding lands, by publish 
ing the results of their experiments, etc. 

The department of agriculture proposes to issue an agricultural 
chart of the Kingdom. This chart is to be prepared by the cooperative 
labor of the geologists and agriculturists in the agricultural institutions. 
The former will furnish the geological and hydrological data; the latter 
will give the meteorological and agricultural data. The agricultural 
information will include the chemical analysis of the soil as well as its 
u physiological ” analysis, i. e., analysis based on plants grown in pots 
or in the field. Three schools have taken the initiative in this line of 
work, and the department is counting on the cordial assistance of the 
entire service of agricultural institutions to enable it to bring this chart 
to a rapid completion. 

Courses in agriculture in the State and private secondary schools .—The 
Ministry of Agriculture does not content itself with the establishment 
of schools which are exclusively devoted to agricultural education, 
but it also endeavors to introduce agricultural features into the insti¬ 
tutions for general education. Thus it is that thirty courses in agri¬ 
culture, consisting of one lesson each week, are given in secondary 
schools supported by the Government, and ten courses in private 
schools of the same grade. 

Schools of horticulture .—The State schools of horticulture at Ghent 
and Yilvorde have acquired a certain dignity clue to their age and have 
an established reputation abroad. The private schools of horticulture 
subsidized by the State are of more recent origin. The most eminent 
of these is located in the city of Tournay. 

Schools of agriculture for young \women ,—It is only very recently 
that it has been seen that it is important for the agricultural prosperity 
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of a country to train competent farm women as well as farm men. 
After having conducted an inquiry, under the direction of the author, 
into what had been accomplished in this line in other countries, the 
department of agriculture aided with subsidies the establishment of 
the schools for young women at Virton, Brugelette, Bouchout, and 
Gyseghem. It is the purpose before long to have one such school for 
each province. The course of study in these schools embraces all the 
theoretical and practical subjects that a competent farm woman should 
be acquainted with, including dairying, domestic economy, kitchen gar¬ 
dening, etc. 

Courses in agriculture in other schools for young women .—The Govern¬ 
ment is seeking to widely extend instruction in agriculture and dairy¬ 
ing by giving subsidies for the organization of courses which include 
three or four lessons a week and a few hours of practice, 

Schools of dairying and cheese-mahing .—Bor special theoretical and 
practical instruction in dairying there is a permanent school at Wevol- 
ghem. This school is installed on a large farm. Its course of study 
extends over three months. There are, besides, two itinerant dairy 
schools which move from farm to farm. Their course of study is identi¬ 
cal with that of the permanent school. These schools are well equipped 
with the necessary apparatus. They exercise considerable influence 
on the progress of the dairy industry in Belgium. 

PRIMARY INSTRUCTION IN AGRICULTURE. 

Gourse in agriculture for adults .—Bach year more than 200 courses in 
agriculture are given in the different rural districts of the country. 
These courses consist of 15 lectures on questions of general interest to 
farmers. They are delivered by agricultural engineers, agriculturists, 
and teachers who are thoroughly competent for this kind of work. To 
secure practice ta this exceedingly difficult kind of teaching, the persons 
appointed to give these courses meet together twice a year in each 
district. At these meetings one of their number presents a typical 
lecture, and the others discuss it. The best lessons in the different 
courses are printed and distributed. At these meetings the improve¬ 
ments which are most urgently needed by the farmers of the region are 
also studied. 

This method of organized courses of instruction in agriculture lor 
adults is, we believe, peculiar to Belgium. The results which it has 
produced during four years are quite important. There are in the 
Kingdom about 2,500 rural communes. Within a few years no locality 
will have reason to complain that it has not enjoyed the advantages of 
this institution. The courses are attended each year by more than 
10,000 farmers. The expense of conducting them amounts to only about 
$1 per hearer. 

Course in agriculture for soldiers. —In Europe military service takes 
away a very largo number of young men from agricultural pursuits. 
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In. Belgium an attempt is made to remedy this mistake in part hy giving - 
the sons of farmers in five garrisons instruction in agriculture during 
the years of their military service. 

Lectures by State agriculturists .—A corps of nine State agriculturists 
and ten assistant agriculturists residing iu the provinces is charged 
with disseminating agricultural information hy the establishment of 
experimental fields and by numerous lectures. 

Courses in agriculture in the normal schools and, for teachers on duty .— 
In order to introduce instruction in agricultural science in the primary 
schools, it was necessary to train teachers. For this purpose the Min¬ 
istry of the Interior and of Public Instruction reorganized the course 
of study in the normal schools so as to give considerable attention to 
agriculture. For the teachers on duty who had not had the oppor¬ 
tunity of acquiring such knowledge when they were at the normal 
school, the Ministry conducts, each year, temporary courses, by pursu¬ 
ing which these teachers can secure a certificate of competency in this 
branch of instruction. 

Courses in agriculture in the primary schools .—Belgium is one of the 
countries in which primary education is very thoroughly organized. 
Within the last few years the Ministry of the Interior and of Public 
Instruction has formulated detailed instructions with a view to giving 
a much greater development to the teaching of agriculture in the pri¬ 
mary schools of the rural communes. From a pedagogical point of 
view these instructions are quite remarkable. Their author is Mr. 
Germain, Director-General of Primary Education. 

Demonstrative courses in dairying .—Each year the department of agri¬ 
culture organizes courses in dairying for six days or more, in which 
able dairywomen give practical demonstrations-on the making of butter 
and cheese according to the most advanced methods. These demon¬ 
strations are extraordinarily well attended and contribute much to the 
progress of the dairy industry. 

Courses and lectures on various special topics .—These have special 
reference to horticulture, kitchen gardening, zootechnics, horseshoe¬ 
ing, apiculture, viticulture, etc. 

Such is an outline of our system of agricultural instruction, strictly 
speaking, i. e., the instruction imparted by the teacher to the pupil. 
Every three years, in conformity with the law, the Honorable Minister 
of Agriculture makes a report on the condition of this instruction. The 
last triennial report for the years lS38-’90 formally declares that groat 
progress has been made over the work of previous years. 

Besides the direct instruction, the organization of which we have set 
forth, a great number of institutions have a share in the agricultural 
education of the farmers by other means. Such are the agricultural 
societies, the laboratories for analysis,,the agricultural newspapers, etc.. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


METEOROLOGY. 

Weather report for 1892, J. Gr. Lee ( Louisiana Stas. Bui. Wo. 21, 
2d ser., p. 656 ).—The maximum, minimum, and average temperature 
of the air, and the rainfall by months are tabulated. 

Meteorological observations at Massachusetts Hatch Station, 

0. D. W Abner (Massachusetts Hatch Sta. Met. Buis. Nos. 49 , 50, 51, 
and 52 , Jan., Feb., Mar., and Apr., 1893, pp. d each). —Daily and monthly 
summaries of observations for January, February, March, and April, 
1893, at the meteorological observatory of the station. 

Meteorological summaries for North Carolina for July, August, 
September, October, November, and December, 1892, H. B. 
Battle, 0. E. Yon Herrmann, and R. Nunn (North Carolina Sta . 
Buis. Nos. 87a, Aug. 20, 1892, pp. 16; 87b , Sept. 20, 1892, pp. 15; 87c, 
Oct. 20,1892, pp. 15; 87e, Nov. 28, 1892, pp. 16; 87/\ Dec. 20,1892, pp. 
15; and 88a, Jan. 20,1893, pp. 15). —Notes on the weather and tabu¬ 
lated daily and monthly summaries of observations by the North Caro¬ 
lina weather service cooperating with the IT. S. Weather Bureau. 

Meteorological summaries for North Carolina for January and 
February, 1893, H. B. Battle, C. E. Yon Herrmann, and R. Nunn 
(North Carolina Sta. Buis. Nos. 88d and 89b, March 1 and March 20, 
1893, pp. 16 and 15, maps 2). —Notes on the weather and tabulated daily 
and monthly summaries of observations by the North Carolina weather 
service cooperating with the U. S. Weather Bureau. Maps show the 
isothermal lines and normal precipitation. 

Meteorology of Wyoming for 1892, B. G. Btjffum ( Wyoming Sta. 
Bui. No. 10, Dec., 1892, pp. 60 ).—This bulletin u is a full report on the 
climate of the State for 1892 as observed by the experiment station,” and 
includes detailed tabulated data and summaries'of observations on 
evaporation (from a water surface), temperature, terrestrial radiation, 
saturation of the air and temperature of the dew-point, precipitation, soil 
temperatures, atmospheric pressure, and movement and velocity of wind 
at the station at Laramie $ on temperatures, saturation of air and tenu 
peratureof dew-point, and precipitation at the substation at Lander 5 
and on temperatures and precipitation at the substations at Saratoga, 
Sheridan, Sundance, and Wheatland. In addition, summaries of ob¬ 
servations by voluntary observers in different parts of the State are 
22004—No. 9- 9. 
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tabulated. The summary for the year is as follows: Air temperature (de¬ 
grees F.).—Highest 109, at Wheatland, July 21$ lowest-46, at Sheri¬ 
dan, January 11; highest annual mean 49.2, at Wheatland; lowest 
annual mean 40,5, at Laramie; average animal mean for six stations 
43.1; greatest daily range 57, at Lander, December 22, and at Wheat- 
land, March 17; greatest annual mean daily range 29.4, at Wheatland; 
lowest annual mean daily range 22.6, at Sundance; average annual mean 
daily range for the six stations 20.7. Precipitation .—Greatest annual 
24.69 inches, at Sundance; lowest annual 8.91 inches, at Saratoga; 
average animal for 1892 for the six stations 14.84 inches. 

Notes on climate .—Differences in altitude and exposure cause a diversity of climate 
in the different parts of the State treated in this bulletin. With the exception, per¬ 
haps, of the extreme southwestern portion and the Big Horn Basin, all portions of 
the State are well represented by the six experiment farms. It is probable, there¬ 
fore, that the average annual mean temperature given in the general summary for 
1892 is near the mean temperature for the whole State. 

The amount of precipitation varying so greatly in different localities, the average 
annual precepitation given can not he relied upon as the average rainfall for the 
State. There are large areas over which the raiufali is less than in several of the 
places named, which would decrease the general average. 

As in other parts of the arid region, the climate of the State is characterized by 
comparatively few stormy days and a large amount of sunshine; the air is dry, giv¬ 
ing low relative humidities and dew-points. 

The southern and western parts of the State are at high altitudes—from 5,500 feet 
to over 7,000 feet. The mean annual temperature is correspondingly lower, hut the 
cold is not more intense in winter than at lower altitudes. On these high plateaus, 
which are not sheltered by mountains, there is a large amount of wind, as indicated 
by the observations at Laramie, though the amount is not as great as in eastern 
Kansas. 

On still, clear nights the terrestrialjradiation is great, which may cause light frosts 
late and early in the season. 

I 11 general, the climate is favorable to the production of hay, the cereals, flax, root 
crops, strawberries, and other hardy small fruits, while in sheltered positions the 
more hardy orchard fruits are successfully grown. 

In the eastern, central, and northern portions the altitude is lower—from 5,500 feet 
to 3,500 feet. The growing season is longer and climate favorable to all crops grown 
in adjoining States. In the northeastern portion crops are matured without irriga¬ 
tion, though drouth is sometimes felt when tbe rainfall is not distributed through 
the growing season. The spring of 1892 was remarkable for the large amount of 
precipitation, giving crops and grass an early start and good growth. 


SOILS. 

W. H. Beal, Editor . 

Terrestrial radiation and soil temperatures, B. C. Botfitm 
(Wyoming Sta. Bui. No. 10, Deo., 1892, pp. 11,17).— >Tabulated daily 
and monthly summaries of observations on terrestrial radiation and 
weekly means of soil temperatures in irrigated ground. 

Some soil analyses, G. L. Holter and J. 0. Neal {Oklahoma Sta. 
Bui. No. 5, Jan., 1893, pp. 16). —This is a report of analyses of throe 
soils with their subsoils, which (< may be regarded as typical for the 
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part of Oklahoma in which the experiment station is located, 77 This 
report is stated to be merely preliminary to an extended examination 
of the soils of the Territory. 

The general contour of this section is that of a very undulating surface 5 terraces, 
hill upon hill, ancient water levels, inclosing shallow basins, evidently formed by 
the juncture of creeks and rivers. 

Isolated tower-like masses of sand rook occasionally occur, though generally the 
rock crops ont at the highest points, or forms broad shelves at the bases of the clay hills. 

The streams are as a rule narrow, rapid, and exceedingly crooked, with very steep 
banks. The alluvial “ first bottoms” are subject to overflows when the heavy rains of 
spring and autumn occur, every gorge or “draw” becoming a torrent for a few hours. 

These “bottoms” are often heavily timbered with pecan, oaks, hickory, walnut, ash, 
redbud, and cottonwood, with occasionally an elm or box elder. The undergrowth is 
sumach, dogwood, elder, haw, and wild plum, with green briar and wild grapevines. 

The second, third, and fourth plateaus are fairly good farming lands, loamy or 
gravelly, occasionally with beds of waterworn pebbles, marking an ancient stream 
whose muddy current brought these fragments from regions further west and north 
and left them in the eddy at the base of the terrace bank, while “blackjack” elay 
ridges show the deposit of quieter waters perhaps at the same time. 

But little is known of the minerals of this region; limonite, iron ore, is found in 
great masses on the surface near the station, and crystalized gypsum is very plenti¬ 
ful. * * * 

The botany of this part of the Territory has hot been well studied, and details 
cannot yet be given. The common grasses are: blue stem and blue joint ( Agro - 
pyrum), grama and bunch grass ( Bonteloua and Buchloe ), bent grass (Agrostis), panic 
grass ( Pmicum ), dropseed ( Sjporodolus and Muhlenbergia), reed grass ( Deyeuxia ), 
meadow grass ( Poa ), and poverty grass ( Aristida ). 

These furnish a thin covering for the soil except in the damp draws or arroyos, 
but in no place do they furnish a good sod or sward. * * * 

The occurrence of vast quantities of gypsum, the alkali spots, and the great amount 
of soda, as shown by analysis, is proof that this section once was the bed of an in¬ 
land ocean. 

Analyses of the different samples of soils gave the following results: 

Analyses of Oklahoma, soils . 



Upland. 

Alluvial. 

Clay ridgo. 

Alkali. 

Soil. 

Subsoil 

1-3 

feet. 

Soil. 

Subsoil 
to 2 
feet. 

Subsoil 
to 3 
feet. 

Soil, 

Subsoil 

1-3 

feet. 

Soil. 


Pr. ct. 

Pr, ct. 

Pr. ct. 

Pr. ct. 

Pr. ct 

Pr. ct. 

Pr. ct. 

Pr. ct. 

Tine earth*.,. 

36.87 

2.48 

42.85 

23.42 

32.92 

41.38 

5.16 

16.29 

Coarse material... 

63.13 

97.52 

57.15 

76.88 

07.08 

58.62 

94.84 

83.71 

Water and volatile matter. 

4.10 

2.92 

3.69 

1.82 

2.18 

2.06 

2.39 

1.96 

Soluble silica. 

7.76 

13.10 

5.65 

7.95 

7.68 

4.47 

14.91 

6.00 

Insoluble silica... 

79.99 

70.52 

84. 97 

81.98 

81.77 

87.91 

65.13 

82.87 

Lime (Ca 0).. 

0.95 

0.86 

0.44 

0.27 

0.32 

0.76 

1.75 

1.06 

Magnesia (Mg- 0). 

0.21 

0.26 

0.16 

0.12 

0.18 

0.18 

0.26 

0,06 

Soda (hTaa 0)... 

0.31 

0.33 

0.48 

0.88 

0.39 

0.36 

0.44 

0.69 

Potash (K 3 0). 

0.44 

0.45 

0.80 

0.76 

1.21 

0.32 

0.33 

0,52 

Manganese (Mna0 4 ). 

0.07 

0.08 

0.03 

0.06 

0.03 

0,06 

0.31 

0.07 

Iron oxide (Fe 2 0 3 ). 

3.40 

4.31 

2.71 

3.11 

3.07 

2.80 

4.92 

3.64 

Alumina <A1 2 O3). 

2 78 

7.33 

1.42 

3.32 

3.33 

1,05 

9,09 

A 06 

Sulphuric acid (SO3)_.......... 

0.15 

0.11 




0.16 

0,04 

0.03 

Phosphoric acid (P 2 Og). 

0.06 

0.04 

0.04 

0.11 

0.05 

0.06 

0,81 

Humus.*. 

0.51 

0.20 

0.62 

0.69 

1.54 

0.51 

0.53 

0.62 


’•’Passed 0.5 mm. mesh seive. 


[Taking the figures of Hilgard for composition of a good soil] as correct, even our 
poorest lands stand well. The weak points are easily supplied by phosphate and gyp¬ 
sum, and the most costly ingredient, potash, is in quantity to endure a generation or so. 
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Chemical composition of Texas soils, H. H. Harrington (Terns 
Sta . Bui. Fo. 25, Dec., 1892 , gp. 16).— The practical benefit to be derived 
from analysis of the soils is briefly discussed, and directions for sampling 
are given. 

A rough general classification of the soils of the State is described 
as follows: 

The coast belt. —Under this head we place two divisions as classified geologically 
by E. T. Dumhle, State Geologist: The coast clays proper and the soils of the 
Payette beds. The coast clays comprise a prairie region 50 to 100 miles inland from 
the coast, the surface of the country being generally very level, in many places 
too much so for proper drainage. The soil is a dark sandy loam (prairie) usually; 
but in many places is almost u black waxy”, containing an abundance of lime and 
clay. The subsoil is clay, usually red or yellow. Almost tbe entire areals suscepti¬ 
ble of cultivation and some of it very fertile. The district is given up mostly to 
cattle raising; but in certain localities very tine farms are maintained. It is well 
adapted to fruit, and the Alvin and Hitchcock localities are acquiring a wide reputa¬ 
tion in this respect. Corn, cotton, oats, sorghum, sugar cane, and rice are the lead¬ 
ing field crops. Joining the coast prairies on the north there is a holt of black sandy 
soil, giving way in some places to a sandy loam that is very fertile. 

The East Texas belt. —The soils of this division vary very widely in composition, 
the timber growth itself being widely different in character; the vast body of tim¬ 
ber in the southern jmrt being long-leaf pine, but on the western border especially 
this gives way to post oak, black jack, sweet gum, and hickory, intermixed with 
other varieties of oak, sweet gum, and cottonwood. The upland soil of the pine 
region is gray sand usually; not different from the same soil occurring in the pine 
belts of tbe older Gulf States. It is almost pure sand, as shown by analysis. * * * 

Of course such a soil can have very little fertility; but the lowlands, valleys, 
and alluvial soils are in many places very fertile. * * * The hillsides also fre¬ 

quently embrace a sandy loam rich in vegetable matter and underlaid by clay. This 
soil produces well and is generally easily cultivated. 

The Black JPyairie belt. —There are four divisions of this with only slight variations. 
The first on the east, next to the timber belt, is distinguished by the presence of 
sand in the soil—with occasional pure beds of sand—illustrated by the analysis of 
soil samples from Terrell and Pecan Gap. West of this strip comes tho main black- 
waxy area, characterized by a substructure of light blue or yellow calcareous clay, 
called by the residents “soapstone” and “joint clay,” from its laminated structure, 
Small depressions in the surface of the soil, called “hogwallows,” are quite com¬ 
mon. These are caused by the unequal drying and expansion of the calcareous clays 
in poorly drained places. 

Port Worth Prairie belt. —This extends across the State immediately west of the 
Black Prairie, and parallel with it. The soils, except in the valleys, are generally 
shallow and rocky, tending to a yellow or chocolate brown in color. No samples of 
soils from this locality have been collected. 

The Pan Randle soils .—This includes the Pan Handle proper, and much of what is 
known as the “ arid portions” of the State. The Pan Handle is the grain-producing 
portion of the State—wheat, oats, barley, and rye. The amount of rainfall is limited, 
varying from five inches to thirty inches. In some localities the rainfall is sufficient 
for the maturity of corn, cotton, and* sorghum. It is devoted principally to stock 
raising, the native mesqnite grass affording good pasturage in summer and drying 
in winter where it grows. There is not sufficient rain at this season to destroy its 
nutritive value. * * * 

The alluvial soils. —It is impossible to treat fairly of Texas alluvial soils. From the 
black hammock of the smallest stream to the chocolate loam of the Brazos there is 
©very possible variety, all vieing with each other in fertility; a richness that is 
annually increased in many instances by inundation from the streams, But while 
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much of this land is subject to overflow, this overflow comes at a time not to seriously 
interfere with growing crops, or can be easily and safely leveed. Perhaps the rich¬ 
est type of Texas alluvial soil is that of the Brazos, a valley 300 miles in length, 
from Waco to the Gulf, averaging 4 miles in width. It comprises a body of land not 
surpassed for fertility and endurance in the State, and that will compare favorably 
with the richest alluvial land in the world. Much of it is annually inundated with 
water, carrying silt that is itself almost a commercial fertilizer. Indeed the whole 
river valley is made of a soil similar in composition to this silt, for fifty feet of the same 
general character. * * * 

The Brazos bottom perhaps may he said to carry three distinct types of soil: One 
is the chocolate loam already mentioned, the most common type. Then a sandy loam, 
sometimes giving way to almost pure sand. The third type is a black soil, (< peach 
ridge,” as it is called, from the characteristic growth of the wild peach. The Brazos 
soil is not difficult to cultivate, gives itself good natural drainage, and is adapted to 
a great variety of crops, the only difficulty being that small grain grows too heavy, 
and falls down usually before ripe enough for harvesting. Compared to the growth 
along the rivers in the other Gulf States, the timber is light and the ground easily 
put in cultivation. 

Analyses by D. Adrianee and P. S. Tilson of soils and subsoils from 
some of these areas, as well as of samples of clay from the college grounds, 
and of a supposed phosphate rock, are given in the following table: 


Analyses of Texas soils and corresponding subsoils . 


Locality. 

Moisture. 

Volatile and or¬ 
ganic matter. 

Insoluble matter 
and sand. 

Iron oxide. 

6 

*3 

V? 

o 

1 

1 

< 

Calcium oxide. 

Magnesium oxide. 

Sulphuric acid. 

Phosphoric acid. 

Potash. 

Soda. 

Carbon dioxide. 

The East Texas belt. 

: 

1 












Cherokee County, Husk 

Pr. ct. 

Pr. ct. 

Pr. ct 

Pr. ct. 

Pr. ct 

Pr. ct. 

Pr. ct. 

Pr.ct 

Pr.ct. 

Pr. ct 

Pr ct 

Pr. ct 


1.32 

4. 60 

SB. 22 

5J52 

2.11 

O 555 

0.120 


0. 243 

0 48 

0.40 

0.44 

Subsoil*.. 

1.02 

3.31 

85.91 

6 .44 

1.71 

0.255 

0.197 


0.141 

0.442 

0.486 

0.187 


{). 42 

1.96 

95.25 

1.22 

0.69 

0.16 1 



0. 07 

Trace 




0. 30 

0 92 

96.38 

1.18 

0.60 


0.18 

0.10 

0.15 

Trace 

Trace 



0.80 

2. 05 

96.21 

0. 776 




Trace 




0.34 

Subsoil... 

0. 40 

0 73 

97. 76 

0. 92 

0 009 







0.21 

Tyler County creek hot- 













tom. 

2.30 

3. 22 

89.49 

3. 

94 

0.44 

0.08 

Trace 

0.03 

0.06 

0.07 



1.77 

2. 50 

91. 09 

4.12 

0.36 

0.15 


0.03 

0.12 

0.16 


Tyler County upland soil. 

() 37 ' 

1.18 

97.58 

1 0 75 

0 08 

Traee 

Trace 

Trace 

Traco 


Subsoil...„. 

0.30 1 

0.67 

98.17 

1 0.78 



Trace 


Trace 

Trace 


• The Black Prairie belt. 

, 












Pecan Cap prairie. 

6 . 34: 

7 .88 

68.06 

4.23 

9.48 

0.814 

0.32 

0.236 

0.128 

0.83 

0.636 

0.344 

Subsoil. 

7.568 

6 . 668 

62.91 

4.19 

10.36 

0.305 

0.34 

0.12 

0.179 

1.29 

0.60 

2.32 

Terrell prairie. 

2.09 

0. 84 

85.96 

1,08 

1.68 

0.55 

0,28 

0.24 

0.28 

0.17 

0.07 


Subsoil... 

2.09 

3.81 

87, 95 

1.45 

2,71 

0.37 

0.32 

0.11 

0.23 

0 . 

27 


Kaufman hammock. 

7.91 

6.92 

62.98 

2.86 

7.35 

6.30 

0.46 

0.147 

0.25 

0.68 

0.09 

4.91 

Subsoil.i 

7.70 

6.16 

62.84 

2.74 

8.18 

6.74 

0.297 

0.216 

0.499 

0.39 

0.20 

4.48 

Kaufman County timber j 













land.. 

4.56 

6.03 

60.55 

2.42 

4.53 

n.oo 

0.543 

0.127 

0.326 

0.316 

0.128 

8.49 

Subsoil.i 

4.36 

7.42 

60.96 

2.27 

5.59 

10.05 

0.64 

0.16 

0.266 

0.419 

0.185 

7.78 

Kaufman prairie soil — 

7.57 

11 . 06 

56.50 

2.82 

7.04 

6.62 

0.81 

0.151 

0.313 

0.837 

0.052 

6,26 

Subsoil.! 

6.78 

10.96 

56.40 

2.78 

2.38 

7.35 

0.615 

0,137 

0.294 

0.606 

0.109 

6.06 

Manor. 

8.47 

7.26 

50.69 

3.73 

10.35 

5.81 

0.317 

0.082 

0.115 

0.576 

0,151 

5.84 

Subsoil. 

8.23 

7.18 

51.17 

4.74 

14.33 

6.96 

0,507 

0.147 

0,179 

0.604 

0.095 

6.11 

Xew JBraunsfols. 

7.22 

4.96 

61.99 

4.03 

5.62 

7.32 

1.31 

0.30 

0.41 

0.22 

0.13 

5.80 

Subsoil. 

7.34 

2.24 

51.07 

4.15 

5.76 

14.66 

0.96 

0.17 

0.51 

0.47 

0.12 

11.52 

Waxahaehie... 

9.06 

7.77 

59. 90 

5.44 

6.81 

5.17 

0.67 

0.14 

0.15 

0.35 

0.04 

3,98 

Subsoil. 

7.64 

5.80 

53.17 

5.18 

6.32 

10.62 

1,41 

, 0.29 

0.65 

0.41 

0.24 

8.11 

Bell County black waxie. 

2.42 

7.34 

44.23 

1 . 

58 

23.98 

0.94 

0.15 

0.12 

0.22 

0.25 

18.00 

Subsoil. 

1.94 

2. 65 

48.17 

2.68 

23.60 

1.13 

0.21 

0.13 

i 0.28 

0.30 

18.35 

Bell County hammock... 

3.56 

6.52 

77.05 

2.66 

I 4.91 

1.03 

0.73 

, 0.02 

I 0.18 

1 1.45 

1,96 

0.81 

Subsoil. 

4.91 

2.51 

78.09 

1 3.98 

1 7.74 

0.83 

0.90 

1 0.02 

1 0.17 

1 1.07 

! 0.33 

[ 0.65 
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Analyses of Texas soils and corresponding subsoils —Continued. 


Locality. 
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Soda. 

Carbon dioxide. 

The Panhandle soils. 














Pr. cl. 

Pr.ct] 

Pr. ct! 

Pr.ct. 

Pr. ct. 

Pr. ct. 

Pr.ct. 

Pr.ct. 

Pr.ct. 

Pr.ct . 

Pr.ct . 

tp»\ ct. 

Taylor County, Abilene. 
Subsoil...] 

i 4. 52 

3.05 ! 

73.78 

1.78 

G. 51 

4.04 

1.41 

0.154 

Trace 

1.14 

0.96 

! 2.25 

| 4.80 ! 

2.69 

64.3 

2,23 

5.06 

9.33 

5.20 

1.10 

4.23 

0.102 

0.588 0.305 

Wichita*. 

1.62 

3.01 
8 .33 

88.46 
78.63 

2 . 06 
7.44 

3.83 
2.22 

0.07 
0 .57 

Trace 

0.06 

0.38 

Trace 

0.34 

0.426 

0.52 

0.139 
0.46 

Trace 

No. II sandy loam. 


7. 65 

74.85 

4.08 

3.84 

3.83 

Trace 

0.73 

0.60 

0.43 

0.85 

2.13 

The alluvial soils. 









s 




Brazos EiYer silt. 

8.26 

2.69 

70.92 

3.62 

0.558 

5.66 

1.85 

0.29 

0.34 

0.885 

0.224 

4.00 

Brazos bottom, Harlem.. 

1.17 

1.514 

84.31 

2.36 

3.87 

2.74 

0.24 

Trace 

0.166 

0.46 

0.37, 

2. 24 

Subsoil.. - - 

2,26 

2.91 

79.50 

2.91 

5.87 

2.01 

0.23 

Trace 

0.26 

1. 24 

1.25 

1.78 

Brazos bottom, chocolate 













loam. 

3.04 

3.00 

78.59 

2 80 

6.05 

1.66 

0.126 

Trace 

0.136 

1. 091 

0.856 

2.04 

Subsoil. 

3.28 

2.50 

77.57 

' 3 18 

8 . 28 

1.82 

0.18 

Trace 

0.128 

0. 841 

0.443 

1.71 

Brazos bottom, peach 












0.34 

ridge. 

4.62 

9.39 

76.45 

i 2.60 

3. 51 

0.609 

0.73 

0.079 

Trace 

0. 545 

! 0.32 

Subsoil. 

3.11 

4.70 

82.97 

r 2.33 

4.73 

0.424 

0.338 

0.134 

0.154 

0.482 

0.262 

0.28 

Miscellaneous. 













College clay. 

. 5.82 

3.94 

76.17 

' 2.99 

8 .33 

0.60 

0.55 

0.106 

0.083 

0.80 

Trace 

0.47 

Phosphate rook (?). 

1.64 

2.90 

38. 84 

4. 

22 

28.82 

0.237 

0.955 

0.338 

0.468 

0.397 



* Subsoil of same character as surface soil. 


The nature and occurrence of alkali in Texas soils is briefly discussed 
and analyses are given of samples of alkali from Ysleta, Laredo, and 
the Bio Grande valley, -with suggestions as to means of reclamation. 

[Alkali] spots are common in the western part of the State, and are not unknown 
even in the eastern part; hut it is the exception to find any large body of land un- 
suited for agricultural purposes from the presence of alkali. The alkali of Texas 
generally consists of common salt-sodium chloride. Sometimes there may he pres¬ 
ent sodium carbonate, and in one instance I have found calcium chloride—chloride 
of lime. 

Analyses of soils, B. DeBoode (West Virginia Sta . Sul, No. 28 , Dec., 
1892 , p. 65 ).—The percentages of nitrogen, phosphoric acid, potash, ami 
lime in 13 samples of soil from different parts of the State are tabulated. 

Fit experiments with prairie soil, W. L. Hutchinson and L. G. 
Batters on (Mississippi Sta. Technical Bui. No. 1, Dec1892, pp. 4 , 14, 
15 »)—Brick pits 3 by 3 by 3 feet, cemented and having their bottoms of 
uncemented brick, were entirely filled with the surface soil (from first 
six inches) of the Mississippi prairies. A stalk of cotton was grown 
in each pit. Different fertilizers were applied. Experiments extending 
over two years led to no definite conclusions as to the fertilizers needed 
by the soils. The first year, when the loosely filled pits were in a 
better mechanical condition, the yield of cotton was mucli larger than 
in the second year. “ Other crops do not seem to be as sensitive to the 
evils of a soil in poor mechanical condition, since Indian corn, clovers, 
a great variety of grasses, and a number of garden crops grow well 
on these [prairie] soils. 
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FERTILIZERS* 

W. H. Beal, Editor . 

TTse of fertilizers in North Louisiana, J. G. Lee (Louisiana Stas. 
Bui. No. 21, 2nd ser., Feb., 1893, pp. 654 , 655). —General statements as 
to inanurial needs of different crops on the soils of northern Louisiana. 

Seaweeds, H. J. Wheeler and B. L. Hartwell (Rhode Island 
Sta . Bui. No. 21, Jan., 1893, pp. 37, figs. 11). —The principal purpose of 
this bulletin is to throw more light on u the relative and absolute value 
of the various seaweeds ?? from an agricultural standpoint. Informa¬ 
tion from a great variety of sources is summarized under the following 
heads: The use and value of seaweed as a manure; Methods of treat¬ 
ing and applying seaweeds; Seaweed as a manure for potatoes; Less 
objection to chlorine in manures if applied the preceding season; Sea¬ 
weed temporary in its effect; Seaweed not an evenly balanced manure; 
Seaweeds contain no objectionable weeds; Seaweeds grow rapidly; 
Seaweed as human food; Seaweed as a food for animals; and Miscel¬ 
laneous uses of seaweeds. 

Analyses by the authors and others, with illustrations and notes on 
distribution and habits, are given for the folloVing species: Ribbon- 
weed or kelp (Laminaria saccharina ), broad ribbon-weed or broad-leaved 
kelp (L. digit at a), dulse (Rhodymenia palmata), round-stalked rock- 
weed (Ascophyllum [Fucus] nodosum), flat-stalked rock-weed (Fucus 
vesiculosus), Fhyllophora membranifolia , Irish or carrageen moss (Chon- 
drus erispus ), Oladostephus verticillatus, eel-grass (Zostera marina), 
Folyides rotundus , and Almfeldtia plicata. 

Fertilizer analyses and fertilizer control in North Carolina, H. 
B. Battle (North Carolina Sta. Bui. No. 88, Jan. 16,1893, pp. 23). — 
Notes on valuation, a digest of the State fertilizer law, freight rates 
from the seaboard to the interior of the State, and tabulated analyses 
of 195 samples of commercial fertilizers collected during the spring 
and fall of 1892. This bulletin includes analyses published in Bulle¬ 
tins Nos. 82a, Feb. 13, 1892; 825, Feb. 27, 1892; 83 b, Mar. 12, 1892; 
83 c, Mar. 2G, 1892; 83e, Apr. 16, 1892, and 86&, June 15,1892. 

Fertilizer analyses and fertilizer control in North Carolina, H. 
B. Battle (North Carolina Sta. Buis. Nos. 88b and 88c, Feb. 18 and 
Mar. 4,1893, pp. 8 and 10). —Notes on valuation in 1893, a digest of 
the fertilizer law of the State, freight rates from the seaboard to inte¬ 
rior points, and tabulated analyses of 92 samples of commercial fertil¬ 
izers collected during 1893. 

Fertilizer inspection in West Virginia, J* A. Myers ( West Vir¬ 
ginia Sta. Bui. No. 26, Sept., 1892, pp. 15-29). —This includes the text 
of the fertilizer law with comments, a description of the method of 
conducting the inspection, notes on valuations for 1892, and tabulated 
analyses of 130 samples of commercial fertilizers* 
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Field experiments with fertilizers on com, potatoes, and to¬ 
bacco, M. A. SOOVRLL (Kentucky Bta. But, No. 45, Apr., 1893, pp. 18).— 
These are continuations of experiments reported in Bulletins Nos. 28, 
33, and 37, of the station (E. S. R., vol. it, pp. 225, 724; vol. ill, p. 
791). The experiments with corn and potatoes were on 10 tenth-acre 
plats, and with tobacco on 10 tweutietlv-acre plats of worn soil. The 
fertilizers used were, for corn and potatoes, muriate of potash 160 
pounds, nitrate of soda 100 pounds, acid phosphate 140 or 150 pounds 
per acre; for tobacco, 160, 80, and 140 pounds, respectively, singly, 
two by two, and all three together. The financial results and meteoro¬ 
logical data are tabulated for each test. The following summary is 
given: 

Results obtained in 1892 are almost identical with those of the last four years, 
that is, wherever potash was one of the ingredients of the fertilizer used, whether 
on corn, tobacco or potatoes, there was an increased yield. Where phosphoric acid 
or nitrogen or both were used without potash, there was scarcely any increase in 
yield over those plots receiving no fertilizer. There was a profit in the use of ferti¬ 
lizer in every instance where potash was one of the ingredients. There was a loss 
by the use of fertilizer where potash was not one of the ingredients, except in the 
tobacco experiments. Potash fertilizer applied on corn has shbwn its effect for four 
seasons after the application. 

Soil tests with corn, cotton, and tobacco during 1891 and 1892, 

E. E. Eiviery (North Carolina Sta. Bui. No. 89, Mar . 1,1893,pp. 3-18,35- 
39 ).—These included three experiments with corn in different parts of 
the State, three with cotton, and one with tobacco in 1891; two with corn 
and two with cotton in 1892. The experimental fields were located u on 
representative soils of the chief geological areas in the State” and the 
results obtained u may be regarded as in a measure general for a con¬ 
siderable area around them.” O 11 the corn and cotton, acid phosphate, 
cotton-seed meal, kainit, and barnyard manure were applied singly and 
in various combinations; on the tobacco, muriate of potash and sul¬ 
phate of potash were used in addition, to test the best form of potash 
for this crop. The results in each case are tabulated and summarized. 
Eor corn and cotton the results vary with the different tests. On 
tobacco, potash gave the best results of any single element, but the 
highest returns were obtained where three elements were combined. 

Those plats on which potassium chloride was used have been shown to have ex¬ 
celled all others in total product, in net cash value, and in total cash value, save that 
the heaviest application of kainit balanced the lowest of potassium chloride in total 
cash value, and stood next to it in net result, while the lowest application of potas¬ 
sium sulphate resulted in giving the highest price per pound. 

The results of experiments on corn to test the effectiveness of kainit 
as a protection against cutworms and wireworms were inconclusive, but 
indicate that the application was in a measure effective. 

Tests of fertilizers on corn, I). O. Eouese (Virginia Sta. Bui . No. 
28, Bee., 1892 , pp. 6 ).—The results of inconclusive experiments with 
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muriate of potash, nitrate of soda, and dissolved bone black, singly and 
in combination, and at different rates per acre, on 22 duplicate plats of 
exhausted soil are tabulated and discussed. 

Experiments with commercial fertilizers on com, D. D. John¬ 
son ( West Virginia Sta . Bui. JSfo. 28, Deo., 1892, pp. 53-67 ).—-Notes and 
tabulated data for experiments with fertilizers on corn on 10 tenth- 
acre plats in five counties of the State. The fertilizers used were 
kainit, muriate of potash, sulphate of potash, sylvinit, nitrate of soda, 
dried blood, dined fish, acid phosphate, floats, and stable manure. The 
percentages of nitrogen, phosphoric acid, potash, and lime in samples- 
of the soils used in the experiments and of seven other soils in different 
parts of the State, as determined by R. De Roode, are tabulated, and 
the chemical composition of the soils discussed. 

Summarizing the results with the different forms of potash for which 
the data are most complete, the following conclusions are drawn: 

The average increased yield produced by 1 pound of potash contained in kainit is 
31.33 pounds. The average increased yield produced by 1 pound of potash contained 
in sulphate of potash is 25.74 pounds. The average increased yield produced by 1 
pound of potash contained in muriate of potash is 15.91 pounds. The average cost 
of kainit required to produce 1 bushel of corn is 9.06 cents. The average cost of sul¬ 
phate of potash required to produce 1 bushel of corn is 16.32 cents. The average 
cost of muriate of potash required to produce 1 bushel of corn is 19.35 cents. 


FIELD CROPS. 

A. C. True, Editor. 

Corn experiments, J. Gk Lee (Louisiana Stas. But JVo. 21 , 2d sen,, 
Fed., 1893, pp. 636-614 ).—These are continuations of experiments re¬ 
ported in Bulletin No. 16 (second series) of the Louisiana Stations 
(E. S. B., vol. iv, p. 137). They include fertilizer experiments and tests- 
of varieties. 

Special nitrogen tests occupied 40 plats. The tabulated yields are 
given. The gain over no manure due to nitrogen was 12.3 bushels per 
acre \ 24 and 48 pounds of nitrogen combined with mixed minerals gave 
an increase over the minerals of 10 bushels* and 17.5 bushels, respec¬ 
tively. The corn responded generously to every form of nitrogen. The 
difference in yield from the different forms was very slight. Cotton seed 
and its products were most convenieut and economical. The most 
profitable quantity of nitrogen was 24 pounds per acre. 

Special phosphoric acid experiments occupied 24 plats. A mixture 
of cotton-seed meal and kainit was combined with different quantities- 
of dissolved boneblack, superphosphate, bone meal, South Carolina 
floats, and Thomas slag. The results indicated that phosphoric acid in 
small quantities and combined with nitrogen was needed m , that a large 
amount was unprofitable,* that the soluble forms, superphosphate, and 
dissolved boneblack, were best. 
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Special potash experiments occupied IS plats, and the results indicate 
that 61 potash is not needed in any form, quantity, or combination to 
grow corn on this soil.” 

In an experiment on the time of applying manure, made on 12 plats, 
nitrate of soda, ammonium sulphate, and cotton-seed meal, with mixed 
minerals were applied, in single applications, at time of planting, and 
in fractional applications. The average yield from one application was 
30.3 bushels; two applications, 32.1 bushels; three applications, 35.5 
bushels. In this wet season, as in previous years, fractional applica¬ 
tions were best for corn. 

Corn , test of varieties. —Tabulated results of tests of 28 varieties, em¬ 
bracing yield and per cent of grain, cob, and shucks. Calhoun Eed Cob 
gave the heaviest yield, followed by Mosby. 

Com growing, C. F. Curtiss {Iowa Sta . Bui No. 19 , Nov., 1892 , jpp, 
605-609). —Experiments during two years have indicated that green 
manuring of corn with rye or clover is not profitable on the station farm. 
Tankage did not increase the yield of corn or stover. Late cultivation, 
especially when deep, somewhat decreased the yield of corn. Topping 
decidedly decreased the yield of corn* 

Cooperative variety tests of corn and cotton during 1891 and 
1892, F. E. Emery {North Carolina Sta. Bui. No. 89 , Mar. 1 , 1893 , 
jpp. 19-33 , 39-45). — Notes and tabulated data for tests in different parts 
of Forth Carolina of 13 varieties of corn and 18 of cotton in 1891? 
and 6 varieties of corn and 18 of cotton in 1892. “Judging from the 
averages at five points in the State, the varieties [of corn] now 
being grown were more prolific than those bought outside of the State.” 
The results of tests of varieties of cotton were variable in the different 
experiments. 

Experiments with cotton, J. G. Lee (Louisiana Stas. Bui . No. 21 , 
2d ser.j Bel., 1893, pp. 622-686). —These are in continuation of the experi¬ 
ments reported in Bulletin Fo. 16 (second series) of the Louisiana Sta¬ 
tions (E. S. B., vol. xv, p. 138). They embrace (1) fertilizer tests, (2) 
variety tests, and (3) experiments to determine the best distances for 
cotton stalks. 

Cotton , fertilizer tests. —Fitrate of soda, sulphate of ammonia, cotton¬ 
seed meal, cotton seed (raw and composted), dried blood, and fish scrap 
were each used in such quantities as to supply 24 pounds of nitrogen 
per acre (single ration) and 48 pounds (double ration). The variety 
planted was Eureka (long staple) cotton. 

The yields of cotton at three different pickings are tabulated. The 
land was uneven, but the results showed that nitrogen was needed. The 
average yield where no manure was used was 340 pounds of seed cotton 
per acre. Fitrogen alone produced a gain of 287 pounds per acre, and 
mixed minerals 58 pounds; when 24 pounds of nitrogen was added to 
the minerals the gain was 302 pounds, and when 48 pounds of nitrogen 
was added 395 pounds. 

The average per cent of increase due to nitrate of soda Avas 83, to sul- 
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pha,te of ammonia 49, to dried blood 49, to fish scrap 107, to cotton-seed 
meal 89, to crushed cotton seed 87, and to rotton cotton seed 71. 

The average increase from the two mineral forms of nitrogen, sodium 
nitrate and ammonium sulphate, was 66 per cent; from the two animal 
forms, dried blood and fish scrap, 78 per cent; and from the three 
vegetable forms, cotton-seed meal, crushed cotton seed, and rotten cot¬ 
ton seed, 82 per cent. The mineral forms, which are most soluble, gave 
poorest results this very wet year, though previously they had given 
somewhat better results than the organic forms. The vegetable forms 
proved most convenient and economical. u Concurrent results of four 
years strongly indicate that on these soils one ration, or 24 pounds, of 
nitrogen per acre is more profitable than larger quantities.” 

Special phosphoric acid experiments occupied 25 plats. Different 
amounts of dissolved boneblack, superphosphate, bone meal, South 
Carolina floats, and Thomas slag were used alone and combined. Phos¬ 
phates did not give such large increase in the yield as in the three 
years previous. The average increase of uncombined phosphates over 
no manure was 102 pounds, but when added to a combination of cotton 
seed meal and kainin there was no increase over the latter. The solu¬ 
ble forms, dissolved boneblack and acid phosphate, proved most effect¬ 
ive. In every instance the double ration of phosphoric acid involved 
financial loss. 

In the special potash experiments, which occupied 21 plats, differeut 
amounts of potash in the forms of kainit, cotton-hull ashes, and muriate 
and sulphate of potash were applied. The variety planted was Kennith 
(long staple) cotton. Potassic fertilizers caused a slight loss when 
applied alone or in combination. 

Two experiments, each on 4 plats, made to compare yields of cotton 
with fertilizers (superphosphate, muriate of potash, and cotton-seed 
meal) as a top-dressing and applied at depths of from 3 to 8 inches, 
gave results in favor of shallow applications. 

The tabulated results are given of an experiment on 12 plats, in 
which nitrate of soda, sulphate of ammonia, and cotton-seed meal, used 
in connection with mixed minerals, were applied ail at time of planting, 
and in fractional applications during the growing season. The results, 
as in previous years, were in favor of the application at time of planting. 

Cotton , varieties .—Tabulated data for 34 varieties are given. The 
soil of the plats on which the varieties were grown was uneven, and 
the table shows great differences in yield. The low per cent of lint 
found was ascribed to dullness of the gin saws. 

A chemical study of the cotton plant, W. L. Hutchinson and 
L. G. Patterson (Mississippi Sta. Technical Bui No. 1 , Dec., 1892, 
3-14 ).—The cotton crops of 1890 and 1891, grown on a different field 
each year, were studied. Analyses of two soils are given, also proxi¬ 
mate and ash analyses of the young plants. Later the roots, stems, 
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leaves, and bolls were analyzed at intervals of ten days, until most of 
the bolls had matured and some of them had opened. As the plants 
matured, crude fiber increased in the roots, stems, and bolls; the nitro¬ 
gen and ash ingredients decreased in the roots and stems. 

The author concludes that deficient fruiting and shedding of forms 
are not due to either the quantity or quality of fertilizing constituents. 

Comparisons are made with results published in Bulletin vol. IV, No. 
5 of the Tennessee Station (E. S. B., vol. in, pp. 540-573). * 

Varieties of cotton, E. B. Lloyd (Mississippi Sta. Bui. Wo. 23, 
Feb., 1893, pp. 3). —This consists of a tabular statement concerning 26 
varieties of cotton, and embracing data on the following points: Date 
of heaviest picking; weight of seed and lint per acre; per cent of I pit; 
price per pound of lint; and value of lint, seed, and total crop per 
acre. The five varieties giving the highest values per acre were Warren 
$35.72, Jones Long Staple Prolific $32.53, Drake’s Cluster $32.43, King 
$30.63, and Smith Standard $29.51. The highest price per pound, 13 
cents, was obtained for the W. A. Cook cotton. 

Fertilizers for cotton, W. L. Hutchinson (Mississippi Sta. Bui . 
Wo. 24, Feb., 1893, pp. 4 ).—This bulletin consists of a brief statement of 
the manurial needs of the cotton plant on different soils. The conclu¬ 
sions are based on experiments in Mississippi and elsewhere. For 
sandy and sandy loam soils the author recommends from 200 to 600 
pounds of a fertilizer containing 2J per cent of nitrogen, 8 per cent of 
water-soluble phosphoric acid, and 2 per cent of potash. Bed, sandy 
lands with clay subsoil respond to a fertilizer containing 3 per cent of 
nitrogen and 8 to 10 per cent of water-soluble phosphoric acid. Potash 
is not required. Black and gray prairie soils do not respond to com¬ 
mercial fertilizers, but need tile drainage and leguminous crops. Yel¬ 
low loam lands demand a fertilizer rich in potash with a small percentage 
of nitrogen and phosphoric acid. The brown loam soils of the bluff 
formation respond well to fertilizers, and require the same plant food 
as the sandy loam soils. There are also brief directions for the care of 
stable manure, making compost, and applying fertilizers. 

Depth of covering grass seed, J. Wilson and O. P. Curtiss (Iowa 
Sta. Bui. Wo. 19, Wov., 1892, pp. 610-612 ).—An experiment on sandy 
loam soil, in which grass seed was planted at depths of from one half 
to 3 inches, gave the following indications: 

The indications for sucli a season as that of 1892 are that clover, covered 2 and 3 
inches deep, stands a severe fall drouth bettor than that covered less, while lighter 
coverings give better yields at first cutting. 

Timothy covered 1 inch deep gave most hay at first cutting; hut that sowed 2 
inches deep stood drouth best. 

Tall meadow oat grass, covered 2 inches deep, gave the most hay at first cutting 
and showed the best fall conditions. 

JBromus inemis , covered I inch deep, gave most hay at first cutting, and that cov¬ 
ered 2 inches deep showed the best fall condition. 
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Experiments with oats, corn, spring wheat, and potatoes, A. C. 

Magkrudee (Oklahoma Sta. Bui. Fo. 4, Oct ., 1892, pp. 8, plate 1 ).—A 
brief account of the first year’s test of ten varieties of oats and three 
varieties of spring wheat. The oats were greatly damaged by smut and 
the wheat by chinch bugs. Most of the varieties of com tested did not 
mature, owing to late planting. In a small experiment with potatoes, 
whole tubers yielded 163 bushels per acre, halves 92, and eyes 155. 

Northern vs. Southern seed potatoes, E. H. Brinkley (Maryland 
Sta. Bui. Fo. 17 , June, 1892 , pp. 256 , 257). —A brief account of a test of 
Queen potatoes from seed grown in Maine and Maryland. This work 
was in continuation of that recorded in the Annual Beport of the station 
for 1891, p. 374 (E. S. B., vol. IV, p. 38). The Maryland seed yielded 95 
and the Maine seed 72 bushels per acre. 

Experiments with sorghum, GK H. Eailyer and J. T. Wil¬ 
lard (Kansas Sta. Bill. Fo. 86 , Bee ., 1892, pp. 121-187 ).—This is a con¬ 
tinuation of work reported in Bulletin Fo. 25 of the station (E. S. 
B., vol. ill, p. 696), and includes tests of varieties, improvement by seed 
selection, and trials with fertilizers. Analyses of the juice are tabu¬ 
lated for general samples and for single stalks. 

April and May, 1892, were extremely wet. A drouth extending from 
the early part of June until after the middle of July checked the growth 
of the plants. Occasional rains after this time did not cause a full recov¬ 
ery. The close of the season was favorable. The plants were inferior 
in size and the percentage of juice was less than usual. 

Large samples of variety “208” analyzed 19.36 per cent of cane sugar 
and 0.76 per cent of glucose sugar; Undendebule, 18.71 per cent, and 
0.87 per cent; Kansas Orange, 17.26 per cent, and 1.12 per cent ; 
cross of Amber and Orange (Coleman), 17.33 per cent, and 1,21 per cent; 
cross of Amber and Orange (not the same as preceding), 17.17 per cent* 
and 1.04 per cent; “ 8x,” 16.98 per cent, and 0.68 per cent; Nearly Seed¬ 
less, 16.18 per cent, and 0.66 per cent; McLean, 16.34 per cent, and 
1.21 per cent; Early Amber, 15.48 per cent, and 1.45 per cent. 

Improvement by seed selection.—The work of improving sorghum by 
selecting seed from individual stalks of special merit has been in prog¬ 
ress for five years. 

The following table shows the improvement effected, which, after 
allowing somewhat for acclimatization and perhaps for favorable sea¬ 
sons in 1891 and 1892, remains largely to the credit of persistent scien¬ 
tific seed selection. 
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Cane sugar in sorghum juice during fine years. 



Kansas Orange. 

Early Amber. 

Link Hybrid. 

Cross of Orange 
and Amber. 

Undendebule. 

Aver¬ 

age. 

Best 

single 

stalk. 

Aver¬ 

age. 

Best 

single 

stalk. 

Aver¬ 

age. 

Best 

single 

stalk. 

Aver¬ 

age. 

Best 

single 

stalk. 

Aver¬ 

age. 

Best 
single 
| stalk. 

1888. 

Peret 
12.02 
13 88 
13.65 
16.82 
17.30 

Per cl. 
15.51 
16.79 
Frozen 
18.59 
19.26 

Per ct. 

Per ct. 

Per ct. 
U. 01 
15.32 
10.95 
16.37 
16. 40 

Per ct. 
14.27 
1G.94 
14.47 
17.41 
17.88 

Per ct. 
12.70 
14.83 
14.59 
16.49 
16.72 

Per ct. 
14.18 
17,47 
16.03 
18.25 
18.95 

Per ct. 

Per ct. 

1889 . 

1890 . 

1891 . 

1892 . 

13.95 
14.37 
12.75 
15.62 

15.50 
16.01 
16.48 
17.23 

13.47 
17.21 
18.27 

15.79 
18.95 
*20.39 


Fertilizer tests. —fertilizers were applied on different plats as fol¬ 
lows: Two hundred pounds of nitrate of soda, 200 pounds of sulphate 
of potash, 300 pounds of superphosphate, and 100 pounds of plaster; 
20 bushels of lime per acre; 600 pounds of superphosphate; 400 pounds 
of nitrate of soda; 400 pounds of sulphate of potash; 200 pounds of 
plaster; 150 pounds of salt. Alternate plats received no manure. The 
analyses of the juice and average weight of the dressed canes are tab¬ 
ulated; also the difference between the juice from fertilized and unfer¬ 
tilized plats for three years. In all three years nitrate of soda gave a 
slight increase in sucrose over no manure, the average difference being 
0.47 per cent. All other fertilizers showed an average loss, though a 
gain in some years. The experiment will be continued. 

Experiments with sorghum and sugar cane, J. G. Lee (. Louisiana 
Stas. Bui. No. 21 : 2d ser Feb.) 1893 , pp. 650-654 ).— These embrace a test 
of 6 varieties of sorghum with analyses of juice and an experiment in 
sugar-making; and analyses of raw, limed, and sulphured juice, of masse 
euite, and of centrifugal sugar. Coleman sorghum was ground and 
worked up into sugar on a small open pan, and yielded 74.2 pounds of 
dry sugar per ton, polarizing 90.3. Cane worked up in the same way as 
sorghum gave 122 pounds of sugar and 5.98 gallons of molasses per ton. 
Analyses of cane fertilized with different substances, of the juice which 
exudes from the butt of cane in grinding, and of different varieties of 
sugar cane are given. 

Experiments with sugar beets, G. H. Failyer and J. T. Wil- 
lard ( Kansas Sta. Bui , No, 36) Bee.) 1892) pp. 138-150). —In 1892 beet 
seeds were sent to 251 farmers in Kansas. Only 85 sent in beets for 
analysis. Analyses of the juice of all the samples received are given. 
There is a tabular statement embracing the names and locations of 
growers, kind of soil, depth of preparation, date of planting, distance 
between plants, character of cultivation, and variety, form, and weight 
of beets. The season was unfavorable and the results u can not be re¬ 
garded as lending great encouragement to the hope of successful estab¬ 
lishment of the beet sugar industry in this State. There are, however, 
a considerable number of samples showing a high percentage of sugar. 57 

Beets grown on the station farm were faulty in form and gave a low 
percentage of sugar. 
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The article also contains instructions for growing sugar beets and 
for taking samples. 

Sugar beets, H. Snyder {Minnesota Sta. Bui. No. 27, Feb., 1898, pp. 
63-72). —Analyses are reported of samples of a large number of varie¬ 
ties of beets grown at the station and collected at different dates be¬ 
tween September 24 and October 26, together with analyses of beets 
grown on farms in twenty-one different counties in the State. The 
average of 73 samples grown at the station showed 14.9 per cent of 
sugar in the juice and a purity of 86.3. The beets grown in different 
counties of the State ranged from 12.5 per cent of sugar in the juice with 
a purity of 78.3 to 17.8 per cent ot sugar and a purity of 90.8, “The 
purity of the juice and high per cent of sugar of the beets grown on the 
sandy loams of Anoka County under direction of an expert is signifi¬ 
cant, as is the small size of the beets sent for analysis.” 

Sugar beets in Oregon, G. W. Shaw (Oregon Sta. Bui. No. 23, Feb., 
1893, pp. 22, map 1, charts 4 ).—An account of experiments in 1892 in 
continuation of those reported in Bulletin No. 17 of the station (E. S. 
B., vol. hi, p. 806). Tabulated analyses are given of 160 samples grown 
in different parts of the State during two years. The average of 65 
analyses in 1892 was 15.7 per cent of sugar in the juice. 

Tobacco growing in Louisiana, W. C. Stubbs {Louisiana Stas. Bui. 
No. 20, 2cl ser., Jan., 1S93, pp. 566-588, figs. 6). —This consists of an ad¬ 
dress read before the State Agricultural Society. It embraces notes on 
the history, statistics, and classification of tobacco. The geological 
formations of Louisiana are reviewed and the conclusion is reached that 
a large proportion of the soils of the State is suited to tobacco culture. 
A description of the growth and method of curing of Perique is given, 
with directions for preparing seed beds, transplanting, cultivating, 
topping, suckering, priming, worming, cutting, curing, assorting, and 
packing tobacco. There are also specifications for building modern 
tobacco barns with illustrations, and directions for curing by the leaf 
system. 

Tobacco experiments at the North Louisiana Experiment Sta¬ 
tion, J. G. Lee {Louisiana Stas. Bui. No. 20,2d ser., Jan., 1893, pp. 589- 
606). —The methods of cultivating and caring for tobacco are given, 
together with accounts of variety and fertilizer tests. 

Tobacco, varieties. —Ten varieties of tobacco were tested. The yellow 
varieties succeeded best, Hester and Bagland Improved leading, with 
Conqueror, Long Leaf Gooch, and Sweet Oronoco closely following. 
The cigar varieties produced lighter yields and a poorer quality. 

Tobacco, fertilizer tests .—Duplicate experiments "with different soils 
showed that potash was not greatly needed, while every form of nitrog¬ 
enous manure produced an increase of yield. The average of all ferti¬ 
lized plats was 1,280 pounds per acre 5 the average of all unfertilized 
plats, 712 pounds per acre. The expert who cured the tobacco was 
most pleased with the quality of that which had been fertilized with a 
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mixture of cotton-seed meal, acid phosphate, and sulphate of potash. 
In three experiments to test the quantity of a complete fertilizer that 
should be applied, 240 pounds, 360 pounds, and 450 pounds per acre 
were compared. In two cases 300 pounds gave the most profitable 
result, and in one case 480 pounds. 

Winter wheat, J. Wilson and 0. F. (Juimss (Iowa Sta.Bul. No. 
19, Nov., 1892, p. 613 ).—Of 12 varieties seeded September 24 and 25, 
1891, Turk ish Red alone escaped the attack of rust. It lodged badly, 
but yielded 24 bushels per acre of good grain. 

Soiling crops, J. Wilson, O. F. Curtiss, and W. H. Heilman 
(Iowa Sta. Bui. No. 19, Nov., 1892, pp. 622-626 ).—“One of the objects 
of this experiment was to ascertain tor Iowa farmers how they could 
economically grow crops with sufficient nitrogen to balance the corn 
crop of the State. The flax, wheat, oats, rye, and barley crops that 
are resorted to for this purpose are depleting crops, while the legumes 
are recuperating crops.” 

Oats and peas (pp. 023-625).—Eight varieties of peas were sown with 
oats at the rate of 1£ bushels of oats and If bushels of peas per acre. 
The peas were sown broadcast with an ordinary grain seeder and culti¬ 
vated both ways. Then the oats were sown and harrowed in. The 
crops were cut from July 7 to 29. The yield of green and dried crop 
cut July 23 is given for 6 varieties as follows: 

Yields of peas grown for soiling . 


i 

Tons, 

dry/ 

Tons, 

green. 


2.8 

2.8 

3.28 

3.4 

2.8 

3.2 

9.6 

10.2 

10.9 

9.0 

8.8 

8.4 

Greenfield ..._...................... 

Bennie ITo. 10........ 

White Marrowfat............. 

Golden Vine........... 

Black-Eyed Marrowfat... _......... 



* The dry weight reported in yields per acre is from the sun-dried samplo by process of ordinary 
curing. 


The following table gives the analyses of a mixture of the 8 varieties 
of peas and oats cut July 7 and July 20: 


Composition of oat and pea fodder* 


» i 

Green material. 

i 

Water-free 

material/ 

Cut ! 
July 7. 

Cut 

July 29. 

Cut 
July 7. 

Cut 

July 29. 

i 

Moisture. 

Per cent. 
83.07 
1.5G 
0.64 
3.21 
5.01 
6.51 

Per cent. 
67.78 
2.12 

1 1.14 

4.51 
9.63 
14,82 

Per cent. 

Per cent. 

Crude ash. 

9.19 
3.78 
18,94 
29.02 
3S;47 

iM 

3.58 
13,99 
29,87 
46.00 

Crude fat........ 

Crude protein..... 

Crude fiber..... 

Bitrogen-free extract... 



* Calculated. 
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I “The foregoing table shows that a composite sample of the 8 
■ varieties taken July 29 contained a higher proportion of carbohydrates, 
and correspondingly less of protein and fat. The nutritive ratio is 1 
to 3.9. The last sample was too ripe for hay making.” 
j Analyses are also given of 4 varieties of the peas alone. 

Rape (pp. 025, 626).—English field rape was sown in drills at several 
dates, beginning May 27. Some rows were left unthinned and others 
were thinned out to from 1 to S inches in the rows, four rows in each 
case receiving the same treatment. The yield ranged from 12.8 to 16.8 
tons per acre. 

- The heaviest yield came from thinning to 8 inches in the row, but the stems were 
heavier, and when fed to sheep and other stock there was more waste iii the rape 
grown this way than that grown with finer stems. The indications from this trial 
are that it does not pay to thin. * * * The crop was attacked by grasshoppers, 
cabbage worms, and lice, and this occurred to all plantings on all soils. The plants 
were injured to the extent of half of their foliage. All kinds of stock relished it. 
Calves would leave their grain for it, but when it became lousy stock refused it. 

The results of growing and feeding rape were very satisfactory, and were it not 
for the insect enemies there is no doubt but that the crop would soon take an 
important place in farm management for soiling and late fall feeding. 

Field experiments with sundry crops, J. G. Lee ( Louisiana Stas. 
Bui. No. 21, 2d ser., Feb., 1893, pp. 645-647). —Tabulated yields of pearl 
millet, Jerusalem corn, yellow millo maize, white millo maize, large Afri¬ 
can millet, Kaffir com, German millet, soja bean, and 7 varieties of 
sorghum. African millet yielded the greatest weight of cured fodder. 
The yields of seed from Jerusalem corn, yellow millo maize, white millo 
' maize, African millet, and Kaffir corn are given, ranging from 8 bushels 
for Jerusalem corn to 37.8 bushels for African millet. Brief notes are 
also given on Spanish peanuts, sunflower, castor bean, jute, lintless 
cotton, and 14 varieties of field peas. 

Rotation of crops, J. G. Lee {Louisiana Stas. Bui. No. 21, 2d ser., 
Feb., 1893, pp. 620-622). —Tabulated results are given of the yields of 
crops on two series of plats. The same rotation has been in use on both 
series for four years. One series received no fertilizer; the other was 
regularly fertilized. The rotation consists of corn, oats followed in the 
same season by cowpeas, and cotton. It is preferred that com should 
precede cotton, but cotton can not be removed in time to sow rust-proof 
oats in the fall, while com can be harvested in time for this. The short 
time during which this experiment has been running does not admit of 
conclusions regarding the renovating influence of such a rotation. 
“The earlier maturity of the fertilized crops, especially cotton, is dis¬ 
tinctly marked every year.” 

Root crops, J. Wilson and 0. F. Curtiss {Iowa Sta. Bui. No. 19, 
Nov., 1892, pp. 601-604 ).—A brief account of an experiment in the 
culture of mangel-wurzels, ruta-bagas, carrots, and sugar beets. 

22004—No. 9-3 
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HOETICTJITITRE. 

A. C. True, Editor. 

On the crossing of cucurbits, L. H. Pammel {Iowa Sta . Bui No. 
19, Nov., 1892, pj). 595-600). —Experiments by the author are reported 
winch confirm results obtained elsewhere, in indicating that the differ¬ 
ent species of cucurbits will not produce hybrids under any ordinary 
conditions. 

To insure, if possible, a perfect intermingling of the varieties of melons, cucum¬ 
bers, pumpkins, and squashes, they were planted as follows: Watermelons, various 
varieties, in one row; second row, muskmelons and sugar melons and Sweet Sugar 
pumpkins, followed by a row of American Turban and Bush Scalloped, Italian Striped, 
and Improved Long Green cucumbers. Then a row of several varieties of cucumbers, 
Perfect Gem squash, and New Mediterranean. The fifth row was planted with com¬ 
mon pumpkins, watermelons, and citrons. The sixth row with muskmelons, Dipper 
Gourd, and Hubbard squashes. The seventh, Marrow squashes, New Prolific Mar¬ 
row, and Vegetable Marrow and Dipper Gourd. The eighth with common pumpkins. 
# # * 

In all of the varieties grown in the field where pollination was brought about by- 
insects no immediate effects were observed. Some of the varieties showed groat 
variability, especially Cuenrbita pepo and C. maxima. This variability was duo to 
the character of the seed planted. In some cases the varieties are not sufficiently 
stable, or perhaps they showed the effects of a previous cross. These variations were 
noticeable especially in the Nest Egg Gourd, Perfect Gem, Long Warted, and Vege¬ 
table Marrow. The Hubbard Improved Vegetable Marrow, American Turban 
squashes, and the Sweet Sugar and common pumpkins came true to the type. In all 
of these the deviations were traced to plants coming from distinct seeds, and in no 
case was any immediate effect of crossing observed. 

About 400 careful hand pollinations were made. * * * Out of this number 
quite a number set and produced perfect fruit. These fruits fully hear out the gen¬ 
eral statement that there is no immediate effect on the fruit either in shape, size, or 
quality, nor is there any difference in the seed. * * * 

I found that several varieties [of muskmelons], like the Montreal Improved and 
Miller Orange Cream, produce perfect flowers. At Ames quite a number wore cov¬ 
ered to see if self-fertilization would occur, but in no case was there any develop¬ 
ment. 

Variety tests of sweet potatoes, J. G. Lee (Louisiana Mas. Bui 
No. 21, 2d scr., Feb., 1893, pp. 847-649 ).—Descriptive notes and tabular 
statement of yield of 14 varieties of sweet potatoes. Peabody gave the 
highest yield, 379 bushels per acre; it was followed by Barbadoes, Hay- 
man, Southern Queen, and Shanghai, in order named. 

Sweet potatoes, E. H. Brinkley (. Maryland Sta. Bui. No. 18, Oot. 
1892, pp. 8 ).—Tables from the Tenth IT. S. Census are quoted showing 
the acreage, total yield, and yiefd per acre of sweet potatoes in the 
several States, and also in the different counties of Maryland. Tabu¬ 
lated results of a fertilizer test are given. Phosphatic fertilizers gave 
good results, though the figures indicate that the soil was not uniform. 
There are also notes on the cultivation of the sweet potato. 
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Sweet potatoes, J. C. Neal (Oklahoma Sta. Bui. No. d, Oct , 1892, 
pp. 7, 8). —A brief account of a first year’s test of 15 varieties. 

Experiments with new orchard fruits, trees, and shrubs, J. L. 

Budd (Ioica Sta. Bui. No. 19 , Nov., 1892, pp. 535-565 ).—“In the 
spring of 1883 a bulletin was issued [by tlie Iowa Agricultural College] 
giving an outline of the author’s experiments with and investigations 
of some of the fruits and ligneous plants of the steppe sections of east 
Europe and north central Asia. Since that time we have made several 
importations of scions and rooted plants from the parts of east Europe 
where the summer heat is nearly or quite equal to ours, and we have 
sent out many thousands of plants for trial across the continent on our 
northern borders. The present notes are a summary of the reports 
received from our trial stations and of our observations on the college 
grounds up to date, of a part of the varieties and species which we 
now have in the nursery for distribution in the spring of 1893.” 

Brief descriptive notes are given on the following varieties, which 
tests have shown to be valuable: 

Apples —Summer varieties—Yellow Transparent, Blushed Calville, 
Breskovka, Plodovitka, Yoronesh Arkad, Anisette, Itevel Pear, Boro- 
vinka,Lubsk Queen, and Early Sweet; autumn varieties—Bevel Bors- 
dorf, Longfield, Rosy Eepka, Repka Aport, Green Crimean, Hibernal, 
Keiv Reinette, Gipsy Girl, Mallett, Large Anis, Antonovka, Aport 
Orient, Golden Reinette, Posarts Nalivia, Kursk Reinette, Sandy Glass, 
Rambour Queen, Silken Leaf, Pointed Pipka, Bergamot, and Harry 
Kaump; winter varieties—Aport Yoronesh, Arabskoe, Bogdanoif, Bog- 
danoff White, Sklanka Bogdanoff, Yolga Cross, Cross, Marmalade, 
Ostrakoff, Ledenets, Lead, Royal Table, Aport, Borsdorf, Repka Ma- 
leuka, Eegel, Zuzoff Winter, Romna, Yoronesh Rosy, Grandmother, 
Swinsovka, Red Queen, Boiken, Citron, Battulen, Winsted Pippin, and 
Burlington. 

Crab apples. —Longfield, Marble, and Recumbent. 

Pears .—Bessemianka, Limber Twig, Gakovsky, Autumn Bergamot, 
Kurskaya, Victorina, Early Bergamot, Plat Bergamot, Winter Pear, 
Dula, Saccharine, Lemon, Mongolian Snow Pear, and Golden Russet. 

Cherries. —Early Morello, June Morello, Griotte Precoce, Boquet 
Morello, King Morello, Griotte du Nord, Sklanka, Orel Sweet, Strauss 
Weichsel, Bessarabian, Frauendorfer Weichsel, Cerise d’Ostheim, 
George Glass, ’ Double Natte, Lithauer Weichsel, Lutovka, 24 Orel, 
Vladimir, Brusseler Braun, 27 Orel, Orel, Skubianca, Shadow Morello, 
Spate Morello, and Large Long Late; varieties for south Iowa—Heart- 
Shaped Weichsel, Red Oranien, Bunte Morello, Yellow Glass, and 
Yilne Sweet. 

Plums. —Native varieties—Be Soto, Wolf, Wyant, Rollingstone, 
Cheney, Hawkeye, Chippewa, Pottawattamie, Porest Rose, and Maquo- 
keta. East European varieties—Early Red, Moldavka, Yoronesh Yel¬ 
low, Leipzig, Dame Aubert, Hungarian Prune, Ungarish Prune, Hun- 
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garian No. 1, Black Prune No. 1, Beer Plum, Wyzerka, Long Red, Long 
Blue, Minnesota, Communia, Richland, Prunus Simoni, and Shense 
Apricot. 

Trees for shelter belts and timber.— White poplar, silver-white poplar, 
Asiatic poplar, Petrovsk poplar, red willow, golden willow, and pointed¬ 
leaved willow. 

Ornamental trees. —Bolle’s poplar, laurel-leaved willow, Napoleon 
willow, silver-leaved willow, rosemary-leaved willow, wild olive, Prunus 
maaelei, bird cherry,'Acer ginnala, and Alnus incana. 

Ornamental shrubs. —Amur tamarix, Viburnum lantana, Russian snow¬ 
ball, mock orange, Amur barberry, Chinese barberry, privet, Lonieera 
splendens, L. xylosteum. L. alberti, climbing honeysuckles, Rosa rugosa, 
and spiraeas. 

f The station orchard and vineyard, J. G. Lee ( Louisiana Stas. Bui. 
No. 21,2d ser., Feb., 1893, pp. 610-617). —A list is given of varieties of 
peaches, apples, pears, persimmons, and grapes recently added to the sta¬ 
tion orchard and vineyard, and notes on 26 varieties of peaches, of which 
the following are recommended for northern Louisiana: General Jack- 
son, Oriole, General Lee, Early Rivers, Alexander, Newington, OH 
Mixon Cling, Sylphide Cling, Piequett Late, Early Crawford, Stump 
the World, and Pineapple. There are also notes on 9 varieties of plums, 
6 of nectarines, 3 of Japanese persimmons, 6 of figs, 6 of apples, the 
black apricot, the Angers quince, and the Dr. Jules Guyot pear, 
y Strawberries, J. S. Robinson (Maryland Sta. Bui. No. 13, June, 

1891, pp. 10). —Tabulated data for 30 varieties tested at the station'. The 
10 most productive varieties were Staymen No. 1, Sadie, Warfield No. 
2, Mrs. Cleveland, Cling-to, Staymen No. 2, Thompson No. 7, Van De¬ 
man, Crescent, and Cloud. 

J Strawberries, J. S. Robinson (Maryland Sta. Bui. No. 17, June, 

1892, pp. 252-255). —Brief descriptive notes on 23 varieties tested by R. 
L. Gulick at East New Market, Maryland. The best varieties were 
Acme, Michel Early, Hoffman, Bubach No. 5, Daisy, May King, Ala¬ 
bama, Parker Earle, and Gandy. 

Bush fruits, W. B. Alwood ( Virginia Sta. Bui. No. 22, Nov,, 1892, 
pp. 103-110). —A summary of the results of tests made at the station 
since 1889. The following varieties are recommended: Gooseberries. — 
Downing, Houghton, and Pale Red. Currants. —Cherry, Red Dutch, 
and Lee (black). Raspberries. —Brandywine, Cutlibert, and Turner— 
red varieties; Doolittle and Hilborn—black; Caroline—yellow; Musk¬ 
ingum and Shaffer—purple. Blackberries. —Wilson, Ancient Briton, 
and Taylor. Jwneberrles. —Success. 

Notes on priming, 0. Becker (West Virginia Sta. Bui. No. 27, 
Nov., 1892, pp. 33-49,plates 3, figs. 17).—Illustrated directions for prun¬ 
ing orchard and small fruits, grapes, and shade trees. 
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Cooperative horticultural work, W. F. Massey (North Carolina 
Sta . Bui . No. 89, March 1,1893, pp. 46 ).—Abrief report on experiments 
with fertilizers on vegetables, and tests of fruits at Newbern, North 
Carolina, and on fertilizer experiments on grapes at Southern Pines, 
North Carolina. 


DISEASES OE PLANTS. 

Walter H. Evans, Editor. 

Preventive treatment of some fungous diseases, E. S. Goff (W«*s- 

consin Sta. Bui. No.34, Jan., 1893, pp. 13, figs. 5). —Popular descriptions 
are given and preventive treatment is recommended for apple scab, 
downy mildew and brown rot of the grape, potato blight, and smut of 
wheat and oats. For the apple and potato diseases Bordeaux mixture is 
recommended, for the grape diseases Bordeaux mixture until the berries 
begin to color, after which ammoniacal carbonate of copper is advised; 
while for the smut of wheat and oats the hot-water treatment is 
favored. The fungicides are prepared according to standard formulas. 
A spraying apparatus is described and figured, showing a new device 
to keep the solution well stirred. 

ENTOMOLOGY. 

Experiments with the tar pan for leaf hoppers on pasture land, 

H.Osbokn (Iowa Sta. Bui. No. 19, Nov., 1892,pp. 566-571). —An account 
of observations and experiments in continuation of those reported in 
Bulletins Nos. 13 and 14 of the station (E. S. B., vol. in, pp. 218 and 
222). Two pieces of blue-grass pasture land, each containing about If 
acres, were selected to test the advantages of using the hopper-dozer 
for the repression of leaf hoppers. One lot was left untreated. Over 
the other lot the hopper-dozer, consisting of a heavy pan of sheet-iron, 
8 by 3 feet, coated with coal tar, was dragged June 4, 8, 9, 24, and 25, 
and July 7 and 20. The untreated lot furnished pasturage for one 
Shorthorn cow, weighing 1,200 pounds, during 103 days, and the treated 
lot for two cows 86 days, equivalent to 172 days for one cow. This 
result confirmed that of previous experiments in indicating that pastur¬ 
age may be increased one-third .to one-half by the use of the hopper- 
dozer. 

The life history of the two most injurious species now being known, it seems that 
the dozer may he used most effectively at three different dates throughout the year, 
viz, when the first brood of both species occurs as larvae, from May 25 to June 10; 
again from July 15 to 25, when second brood of debilis is to be taken; and again 
about August 10, when second brood of inimicus is to be taken. If more applications 
are desired they should he adjusted so as to catch the third brood of larvae as they 
appear. Evidently thorough and successful work upon the first brood should reduce 
the necessity for later operations. 

The experience of the present year shows that the tar pan will give the best results 
if used in the afternoon of a warm day (perhaps best from 3 to 6 p. m.) i and when 
there is little or no breeze. This is necessary when grass is in bloom. 
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With regard to the cost incurred, it may be said that the cost of sheet iron, which 
will last for a long time, is only $1 or $1.50. The tar used is scarcely to he counted an 
expense, and the cost may be considered as limited to the labor involved. In oper¬ 
ation two men have usually covered the plat mentioned, 1| acres, in about two hours, 
lapping strips so that the ground is covered twice. One man working alone can 
cover the same ground in but little longer time, but needs a somewhat lighter sheet 
for rapid work. 

At the first rate it cost, counting a man’s services at $1 a day, about 20 cents per 
acre for treatment. 

On a larger scale and placing three or four such sheets in line, or using a continu¬ 
ous sheet, so as to cover a strip 30 or 40 feet wide at once, four men could easily cover 
6 acres per hour, at a cost of about 7 cents per acre. Horse power could doubtless 
he used at still less expense, provided the ground was smooth enough to permit the 
sheet to run without catching. 

Clover seed caterpillar, H. A. Gossaed, (Iowa Sta. Bid. No. 19, 

■ Nov., 1892, pp. 571-589, fig. 1 ).—An account of observations in 1892 on 
GraphoUthd interstinctana in continuation of those reported in Bulletins 
Nos. 14 and 15 of the station (E. S. B. ? vol. ill, pp. 222 and 784), to¬ 
gether with a summary of previous work on this insect at the station 
and elsewhere. The following are some of the observations reported 
in 1892: 

[In 1892 the spring brood] was extremely late in this section, and the first moth 
was taken on May 23, another May 25, and three on June 2. It was not until the 
middle of June that the brood reached its maximum, though it disappeared but 
little later than the corresponding brood disappeared last year, the hulk of each go¬ 
ing during the last week of June. One adult was observed June 30, or six days 
later than the last adult of the same brood was seen last year. * * * 

Observations during the season of 1892, upon this brood, are as follows: June 28, 
eighty-seven heads of clover were selected at random, from the same field upon which 
observations were made last year, the clover having been cut for hay the day before, 
June 27. Seventy-four heads were, and apparently had been, free from the cater¬ 
pillar, two heads had been doubtfully infested, and eleven heads were infested at 
the time of examination. This would show that about 15 pet cent of the heads 
were infested this season at the time of cutting. We believe that this was a lower 
percentage than the field actually averaged, and it certainly does not represent the 
percentage of damage that the insect inflicted upon this cutting as will be readily 
seen in the subsequent discussion of the habits of the third or hibernating brood of 
caterpillars. An examination of stored hay, made this year, confirmed last year’s 
observation as to tbe fate of the caterpillars. Clover near the outside of the mass 
may develop worms that are nearly mature at the time of storing, and we found an 
empty cocoon in such a situation, suggesting, hut not proving, that the moth had 
emerged, since the caterpillar sometimes spins a cocoon for some time before pupa¬ 
ting, and if disturbed during the interval, will take up its abode elsewhere, leaving 
its cocoon empty, as was this one. Heads of clover taken from the interior of the 
pile showed the dead and shriveled caterpillars as in former observations. * * * 

Examination, July 1, of some heads of clover left uncut along the borders of the 
field, revealed that the few moths living at the date of cutting, and perhaps adjacent 
to the edge of the field, had congregated on them for the purpose of ovipositing, as 
many as seven larvae being found in a single head, and ranging in size from the 
newly hatched caterpillar to the well matured specimen. Hardly a head could be 
found in this situation that was not infested with from three to five worms. We 
think that possibly this habit may be turned to economic account, by leaving nar¬ 
row swaths of bloom uncut at regular intervals through the field, where part of 
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the eggs for the first brood of caterpillars; and most of the eggs for the second brood, 
will probably he deposited, and the larva can be destroyed with comparative ease 
as soon as the second brood of moths disappears. 

We believe that if this is done the attack upon the mown portion of the field will 
be in some measure lessened. * * 

In 1892 the adults of the second brood were found in the held July 21, and began 
appearing in our breeding jars July 22. They bad probably appeared some days 
before they were observed, and we have no record of when they disappeared. * * * 

In 1892 a few fresh moths were seen August 24, which proved to be the pioneers of 
tlie third brood. 

In 1891 we thought we found some indications of a tendency of the moth to be¬ 
come four-hrooded. We had a record of some adults, observed October 9, which led 
to this inference. The observations made uj>on the third brood of 1891, however, 
were somewhat disconnected, and we now believe that if it bad been continuously 
watched we would have found the last adults observed to he stragglers of the third 
brood. * * * 

The present season, 1892, has furnished continuous observation upon the brood, 
which had not wholly disappeared by September 25. * * * 

Observations made during the warmer days of February, 1892, showed great num¬ 
bers of the worms to" be apparently dead. No signs of their remains could be discov¬ 
ered in the spring, hut the number of caterpillars to be found at this time were cer¬ 
tainly reduced 75 per cent from the numbers observed in the fall. * * * 

April 22 the larva? were found secreted beneath rubbish, particularly in barnyard 
manure, which bad been heavily spread over some parts of the field. Most of the 
worms were full fed at this date and pupated in their sheltered retreats without 
returning to the clover plants to feed. Some were still immature and feeding in the 
crowns of the plants which, it seems, they had never left. The most careful and 
diligent searching at this date failed to hud the caterpillars in any position of the 
held except where it was heavily manured, and this was too remote from the parts 
that seemed uninfested'to admit of supposing that the caterpillars had migrated to 
it for protection. * * * 

The most abundant parasite at Ames is Microdus laticinctus, Cress. * * * 

Another ichneumonid that is associated with Grapholitha in marked numbers and 
corresponds with it very closely in time of appearing is Bracon vernoniw, Asian., 
which has been reared from PJati/nota sentana and Eudcmis botrana in the seed cap¬ 
sules of Yernonia novcboracensin (Insect Life, vol. n, p. 349). * * * 

PUttynota sentana and Eadonis botrana are not in our collections* and while it is 
possible that they occur here the presumption is quite strong in our mind that Bra- 
eon vernonice also preys upon Grapholitha i liters tinctana } although it has not yet been 
reared from this host. 

Potato stalk weevil, F. A. Sieeine (Iowa Sta. Bui. 1To. 19, Nov., 
1892 , pp. 589-594, fig. 1). —An account of observations on Trichobaris 
trinotala, which was very injurious to potato vines in Iowa in 1892. 
Previous work on this insect is reported in Bulletins Nos. 11 and 12 of 
the station (E. S. R., vol. n, pp. 332 and 719). No means of repres¬ 
sion are suggested, except the familiar one of pulling the vines as soon 
as they wilt and burning them. 

Biology of the cattle tick, C. Cttrtice {Texas Sta. Bui. No. 24i 
Bee., 1892, pp. 237-252, plates 2). —A life history of the common cattle 
tick (Boopliilm bovis, Riley). There are four stages: (1) an egg, (2) a 
six-legged seed tick, (3) an eight-legged asexual nymph, and (4) an 
eight-legged adult. The adult female drops from the host and lays 
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her eggs in the soil or litter of barn or pasture, from which the young 
ticks find, their way to cattle, 

The cattle tick, preventive measures for farm and range use, 

M. Francis ( Texas 8ta. Bui. No. 24, Dec., 1892,pp. 253-256, fuj. 1).— Cat¬ 
tle ticks are most abundant during hot dry seasons. They are found in 
Texas during the entire year. They “ prefer the Durham to any other 
breed of cattle,” and are most abundant on cattle in thickly wooded 
jiastures or where there is much underbrush and decaying vegetable 
matter. “In pastures that have been [recently] under cultivation and 
where rotation of crops is practiced ticks are practically unknown. It 
is well to keep sulphur and salt in reach of the cattle. External 
applications of lard and sulphur and of lard and kerosene gave good 
results, but several brands of sheep dip were more satisfactory. 

A few dairy cows are easily treated with mops, brushes, or syringes. 

A device for rapidly spraying range cattle is described. Its capacity 
is 30 animals per hour, at a cost of 5 cents per head for labor and 
material. 

FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor. 

Investigation of the cattle foods of California, M. E. Jape A 
(California Sta. Bui. No. 100 , Feb. 12,1893, pp. 7). —This is the first bul¬ 
letin on the subject of cattle foods issued by the station, and is to be 
followed by others. It contains a popular discussion of the constituents 
of feeding stuffs, their digestibility, feeding standards, etc.,* and analy¬ 
ses made at the station of Lathyrus sylmstris, oat hay, alfalfa hay, burr 
clover, wild hays, wheat bran, middlings, and linseed meal. Some of 
these analyses are compared with the average composition of American 
feeding stuffs. 

Analyses of a number of California-grown feeding stuffs are given 
below, together with the calculated amounts of digestible ingredients 
in 100 pounds of material; 


Composition of California f coding stuffs. 


i 

i Composition. | 

Amount digestible in 
j 100 pounds. 

Potential energy in 
one pound. 

Q 

23 

n 

l 

u 

£ 

i 

1 

i 

Crude protein. 

| 

£ 

S 

® 

i 

© 

© 

a 

§1 

ll 

'A 

Crude fat. 

1 

I 

1 

Crude fat. 

£ 

© 

Is 

O 

Nitrogen -free 
extract. 









! 



Calo - 



P.ct 

P. ct. 

P.ct 

P.ct 

P . ct 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

ries. 


Lathyrm sylvestris 













(green). 

63.48 

3.18 

8.18 

9.76 

13.77 

1.63 



5.27 

■DEI 

422 

1: 2.4 

Lathyrus sylvestris 













(hay) .. 

■wWiTj] 

7.83 



33.94 

4.02 

15.32 

2.41 

13.94 

22.00 

1,070 

Is 2.7 

Oat hay, first quality... 


6.75 

8.31 

23.85 

47.91 

2.80 

4.74 

1.34 

33.83 

29.70 

594 

1: 9.9 

Oat hay, second quality J 


7.24 

6.57 

25.75 

48.54 


3.74 

■Nil] 

14.93 

H 

949 

1:12.7 

Barr clover hay. 

11.25 

no 

10.50 

26.19 

44.92 

2.23 

5.99 

1.29 

iron 

27.90 

942 

1: 7.1 

Wild hay {Mleocharis 













palustria) _ 

Wild hay (Atropis cali- 

11.55 

7.66 

5.69 

22.27 

51.18 

2.65 

2.89 


11.36 

31.73 

900 

1:15.7 

fornica) ... 

mi 

6.82 

5.30 

27.34 

48.44 

m 

2.65 


13.94 

jjjg 


1:17.3 
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u So far as examined, where representative samples have been used, 
the California products compare quite closely with those of the Eastern 
States.” 

Composition of fodders and grains, H. Snyder {Minnesota Sta. 
Bui . No. 27, Feb., 1893 , pp. 43-49). —The maximum, minimum, and 
average composition are given for 18 samples of wheat, 16 of wheat 
flour, 8 of wheat germ, 6 of wheat shorts, 5 of wheat bran, 8 of corn, 
silage, 5 of* corn kernels, 4 of corn-and-cob meal, 4 of barley, 5 of oats 
and 4 of peas, together with a single analysis of flaxseed, germ meal, 
gluten meal, wild buckwheat, corn stover, corn tops, corn butts, corn 
fodder, corn silage, wheat and oat straw, rape (dried leaves and whole 
plant), and hay of clover, timothy, millet, alfalfa, and peas. With the 
exception of the wheat, the grains and fodders were grown upon the 
experiment station farm during the seasons of 1891 and 1892. 

The starch and dextrin (soluble starch') were separately determined in each sam¬ 
ple [of wheat and flour]. The flour was made from eight of the eighteen samples of 
wheat whose analyses are reported, and contains more jstarch and less gluten and 
nitrogenous matters than the original wheat. The small amount of ether soluble 
matter (mainly fat) is noticeable. In the wheat it will be seen that the ratio of the 
gluten to the starch is about 1 to 4; in the flour Ito 6.5. 

The composition of the wheat germ is extremely interesting, inasmuch as there is 
more nitrogenous matter in this product than in the original wheat or any of the 
other products. * * * On the average there is more water in the flour and each 
one of the products than was present in the original wheat. Whether this is true 
in general yet remains to he seen. Wheat starch is quite hygroscopic, and without 
doubt many of the discrepancies in the weighings of large quantities of wheat are due to 
the differences in the amounts of hygroscopic moisture present. * * * In the 

wheat 97 per cent of the nitrogen is in the form of gluten and other albuminoids; in 
the flour 98. Practically all of the nitrogen is in the form of gluten and albumi¬ 
noids. This is not in accord with statements found in many chemical journals and 
books, but it must be remembered that the chemical methods for the determination 
of nitrogen have been materially improved within comparatively recent years. 

The per cent of starch and dextrin in the wheat ranged from 62.4 to nearly 68, with 
an average of about 65. The starch and gluten make up about 90 per cent of the 
total composition of the dry organic matter of tlio wheat. The extremes reached 
in the composition of these wheats were marked by the Ladoga wheat. It contained 
the most mineral matter, iiber (woody material), and the least gluten of any of the 
wheats examined; and the same was true of the Ladoga flour. 

Digestion experiments, H. Snyder {Minnesota Sta. Bui . No. 26 1 
Jan1893, pp. 40). 

Synopsis .—Experiments with milch cows on the digestibility of a ration of pea silage 
and wheat bran, and with pigs on the digestibility of corn, shorts, barley, peas, 
bran, and various combinations of these foods. The value of the manure from 
these different rations is given. 

Pea silage and wheat bran ( pp . 3-19). —The peas were cut while green 
and placed in a compartment of a silo, which was opened early in 
March, 1892. The silage was sweet and in good condition, and was 
generally relished by cows, especially when mixed with bran, timothy, 
or com. A ration consisting of 34 pounds of pea silage and 12 pounds 
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of wheat bran was fed to two milch cows for twenty days to determine 
its digestibility. The excreta were collected during the last live days. 
Pull tabulated data are given from which the following summary of 
the coefficients of digestibility of the ration is deduced: 


Coefficients of digestibility found for pea silage and bran. 



Dry 

matter. 

Ash. 

Organic 

matter. 

Crude 

protein. 

Civ 'e 
' fat. 

Crude 

liber. 

Nitrogen - 
free 
extract. 

Bess. 

75,5 

61.4 

77.0 

80.6 

79.6 

5G.9 

82.0 

Sully..... 

76.9 

03.9 

77.8 

81.2 

80.3 

58.9 

82.3 


The yield and the composition of tke milk of each cow is also given. 

From the same number of pounds of food Bess gave 10 pounds more milk than 
Sully; but the 108 pounds of milk from Bess contained less fat and solids than the 
98.5 pounds given by Sully. Bully’s milk, although 10 pounds less, produced 0.89 
pounds more fat. * * * 

In the case of Bess 8.58 per cent of the solid matter of the food was returned in the 
solid matter of the milk, while with Sully 9.85 per cent was roturnod. * v * 

The per cent of nitrogen returned by each cow was somewhat less than the amount 
in the food. Sully returned nearly 95 per cent, while Bess returned a little over 91 
per cent, indicating that none of the vital functions had been carried on at the ex¬ 
pense of the muscles of the body without due compensation from the protein of the 
food. Nearly the same per cent of ash was returned by each cow. * * v 

About 82 pounds of dry matter were burned up in the body of each cow, equiva¬ 
lent to a little over 16 pounds per day. * * * 

The more complete digestive work of Sully, with no tendency to gain in flesh or 
retain the nitrogen of the food, gave better milk returns than the less complete di¬ 
gestive work of Bess, with a tendency to gain in weight and to retain more of the 
nitrogen of the food. * * * Of the total nitrogen in the food, about 20 per cent 
was returned in the dung, from 20 to 25 per cent in the milk, and over 50 per cent in 
the urine. Nearly all of the phosphoric acid was returned in the dung. 

The results show that the urine is of greater commercial value than the .dung, 
since half of the nitrogen of the food was returned in the urine and only a fifth in 
the dung. The nitrogen in the urine is soluble and more available as plant food, 
while the nitrogen in the dung is largely insoluble, as the determinations of albumi¬ 
noid nitrogen show. The value of the manure depends mainly upon the nitrogen, 
and this is contained largely in the urine, 

Digestion trials with pigs (pp. 20-40).—Digestion trials are reported 
with barley, corn, shorts, peas, and bran, fed separately, and with ra¬ 
tions of barley and shorts, corn and shorts, corn and bran, and peas 
and bran. One pig was used in each trial. The pigs used ranged in 
weight from 135 to 275 pounds. The data of the trials, including anal¬ 
yses of the feeding stuffs fed, are tabulated. 
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Following is a summary of the coefficients found: 


Summary of digestion coefficients. 


Kind of grain. 

Dry 

matter. 

Ash. 

Ether 

extract. 

Crude 

protein. 

Crude 

fiber. 

Nitrogen - 
free 

extract, j 

Albumi¬ 

noids. 

Corn and shorts. 

Corn.. 

84.2 

89.7 

79.0 

77.6 
80.1 
74.0 

71.7 

53.7 
79.0 

• 80.8 
" 77.8 

4.15 

87.3 

77.6 

82.4 
80.9 
76.0 

77.7 

81.4 
71 0 

78.3 

75.8 
82.7 
88.6 

74.4 

48.3 

48.7 

48.0 

34.0 

48.7 

25.0 

30.6 

26.9 

57.6 

77.9 
39.1 

90.3 1 

93.9 
88.0 

85.9 
86.6 
85.5 
78,2 
56.0 
85.0 
95.0 
75.0 

81.3 

89.0 

Shorts... 

4.15 
6.09 
5.39 
6.63 
2.46 

Barley ancTshorts. T 

Barley. 

Shorts. 

78 9 
67.3 

77.1 

81.0 

Corn and bran. 

Bran..... 

70.1 

65.4 

74.5 

78.1 

Peas and bran... 

Peas... 

3.35 
4.00 
3.01 

| 85.0 

90.0 
75.8 

Bran. 

78.1 


From these coefficients and the composition of the feeding' stuffs a 
table is calculated showing the pounds of digestible food ingredients in 
100 pounds of each of the materials tested. 

Manurial values of feeding stuffs (pp. 20-38).—From the data obtained 
in the above digestion trials with pigs calculations were made of the 
fertilizing value of the food consumed by each animal per day, together 
with the corresponding values of the excreta. The basis used for the 
valuation was nitrogen 17 cents, phosphoric acid 7 cents, and potassium 
oxide 4 cents per pound. 


Value of manure from pigs on different foods. 


Kind of food. 

Pood per 
day. 

Nitrogen 
retained 
in body. 

Pertilizer 
value of 
the food 
con¬ 
sumed. 

Value of 
the urine 
per day. 

Value of 
the dung 
per day. 

Total 
value per 
day. 

Initial 
weight of 
pigs. 

Barley and shorts. 

Bailey... 

Com and shorts. 

Corn. 

Peas and bran. 

Corn and bran. 

Pounds. 

9? 

6 

5f 

4 7 
4) 

Per cent. 
35 
06 
00 
22 
28 
25 

$0.043 
.020 
.021 
.016 

$0.016 
.010 
.012 
.010 
.010 
.008 

$0.012 
.006 
. 006 
.003 
.007 
.006 

$0.028 
.016 
.018 
.013 
.017 
.014 

Pounds. 

254 

275 

235 

258 

135 

141 


The value of the manure returned in one day, it will he seen, depends upon the 
quantity and ldnd of food and the per cent of nitrogen retained in the body. The 
dung returned from a hundred pounds of the barley is more valuable than that re¬ 
turned from a hundred pounds of the corn. The addition of shorts to either barley 
or corn very noticeably increased the value of the dung. 

Nitrogen balance (pp. 39, 40).—This is given for the barley and shorts, 
shorts and corn, barley, and com in a table showing the nitrogen in the 
food and in the excreta, the amount of nitrogen retained in the body, the 
amount of digestible protein in the food, and the changes in live weight. 

■When no nitrogen was retained in the body there- was a slight loss of weight, and 
when only a small quantity of nitrogen was retained a slight gain resulted. An in¬ 
crease in weight was accompanied by an increase of the nitrogen stored up in the 
body. With about half a pound of digestible protein per day in the food the pigs 
fed on barley, and com and shorts made no appreciable gains,-but when the diges- 
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tible protein was increased to three quarters of a pound per day, and the other com¬ 
pounds increased in the same ratio, the pig made a fair gain 5 and when the amount 
was still further increased to nearly a pound per day the pig gained 19 pounds in a 
week. A little over half a pound of nitrogen per week was passed in the urine of 
each animal, and this occurred whether the animal was gainingor losing in weight. 
The amount of nitrogen carried off in the dung varied according to the amount of 
indigestible nitrogen to be disposed of in the food. The nitrogen in the nrine repre¬ 
sents nearly all of the digestible nitrogen of the food that was used in the body for 
mechanical purposes, while the nitrogen in the dung represents mainly the indiges¬ 
tible nitrogen of the food. 

When the digestible nitrogen in the food was increased above the amount required 
to maintain the animal nearly all of this increase was stored np in the body. 

To the farmer these results mean that for every 6 | pounds of barley or corn fed to a 
pig weighing 250 pounds about 6 pounds are used up mechanically in the body and 
only about half a pound goes to make flesh. The chief benefits that are derived from 
the food comes from the small amount that is in excess of that required for mainte¬ 
nance. These figures show how unprofitable it is to deal out small or unbalanced 
rations for fattening mature animals since a certain amount must go for supplying 
fuel and doing work, and nearly all above this amount is made into flesh. It is 
economical to feed a liberal ration. 

Digestion experiments, F. E. Emery and JB. W. Kilgore [North 
Carolina Sta. Bui. No. 87d, Nov., 1892, pp. 53 ).—Detailed accounts are 
given of experiments on tlie digestibility of pulled corn fodder (cured 
corn leaves), crimson clover liay, cowpea vine hay, soja bean silage, 
corn silage, raw cotton seed, roasted cotton seed, and ®otton hulls 
and rations of corn silage and cotton-seed meal, and cotton hulls 
and cotton-seed meal. These trials were with sheep, goats, steers, and 
cows. The animals were fed in a preliminary period of at least eight 
days and the excreta collected for six days following. The coarse fod¬ 
ders were fed alone and in quantities to suit the appetites of the 
animals. The raw and roasted cotton seed were each fed in connection 
with corn silage. Average samples were taken of each feeding stuff 
used, and the analyses of these, together with the amounts of food 
eaten and refused and analyses of the excreta, formed the basis for the 
detailed tables. The coefficients of digestibility found are summarized 
in the table below, in which “ under the heading of total sugars is 
presented all the cold water extract substances capable of reducing 
Fehling’s copper solution, and is really more than the true sugars, 
while under the heading of starch is included all copper-reducing 
bodies obtained by treating the residue from the total sugars with 
150 e. c. of water and 4 c. c. of hydrochloric acid in an Erlenmeyer flask, 
•with a reflux condenser, on a water-bath for twelve hours. This of 
course, is not all starch, for other bodies besides starch have no doubt 
been converted into sugars, but duplicate determinations gave fairly 
concordant results, showing pretty constant conversion power of the 
add.” • 
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Coefficients of digestibility . 



Total 

dry 

mat* 

ter. 

Crude 

ash. 

Crude 

pro¬ 

tein. 

Albu¬ 

mi¬ 

noids. 

Crude 

fat. 

Nitro¬ 

gen-free 

extract. 

Crude 

fiber. 

Total 

sugars. 

Starch. 

Unde¬ 
termin¬ 
ed car- 
boliy- 
drates. 


Perot. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per et. 

Per ct. 

Per ct. 

Per ct. 

Pulled com fodder: 











Goat. 

54.85 

15.67 

68.76 

63.50 

65.42 

57.08 

54.27 

100. 00 

63.45 

42.38 

Sheep. 

50.22 

11.29 

43.15 

41.56 

60.59 

60.65 

67.04 

100.00 

69.98 

42.58 

Crimson clover hay: 











Goat. 

59.44 

53.44 

68.52 

59.39 

43.72 

69.34 

42.57 

100.00 

65.66 

67.85 

Sheep. 

65.00 

53.65 

09.75 

61.06 

53.96 

73.63 

54.82 

100.00 

70.67 

72.17 

Cowpea-vine hay: 

Goat. 

59.28 

53.89 

65 14 

48.52 

53.71 

70,61 

41.24 

100.00 

61.88 

71.05 

Sheep. 

59.18 

36.40 

63. 94 

46.56 

46.36 

70.71 

44.59 

100.00 

1 65.49 

69.02 

Soja-bean silage: 








! 



Black goat. 

Gray goat. 

Com silage: 

52.26 
65.79 

47.09 
06.34 

71.31 
80.19 

60. 06 
72.15 

66.43 
77.30 

45.88 

58.16 

47.13 

62.47 

100.00 
100.00 

63.23 

73.59 

0.42 

Cow. 

53.17 

26.89 

34.41 

26.39 

66.04 

60.53 

43.17 

100.00 

55.16 

61.43 

Raw cotton seed: 











Cow, first trial. 

69.31 

48.32 

70. 02 

66.62 

87.00 

49.23 

85.91 

100.oo 

76.54 

14.92 

Cow, second trial.. 

62.94 

38.28 

65.68 

60.49 

87.20 

50.00 

65.07 

moo 

74.73 

27.37 

Roasted cotton seed: 











Heifer... 

58.40 


49.56 
44. 34 

46.25 
42.21 

74.95 

52.99 

69.32 

moo 
100.00 

77.80 

8.34 

Steer. 

53.46 


68.51 

49.77 

62.51 

78.03 

8.62 

Cotton-seed hulls: 











Cow 1.. 

44.97 
35 92 
37.38 

21.52 
27.14 
21.90 



89.33 
80. 61 
88. 98 

45.68 

47.28 

100. oo 

50.24 

38.91 

Cow 2. 

Gray goat.......... 

24. 61 


40.30 
28.01 

27.42 
47. 25 

100.00 
100.00 

40.13 
44.37 

38. 91 
4.01 

Black goat. 

41.02 

9.00 

2. 04 


81.59 

33.51 

50.70 

100.00 

49.73 

10.55 

Average of four 








j 



trials. 

39.82 

19. G9 

6. 75 


85.13 

36.88 

43.14 

100.00! 

46.11 

23.00 


As will be seen from tbe [above], tbe sugars were in all eases completely digested* 
The coefficients of digestibility of the l( undetermined carbohydrates ” of corn fodder, 
soja-bean silage, rations of raw and roasted cotton seed and corn silage, raw and 
roasted cotton seed, and cotton hulls are much lower than the corresponding ones 
for starch for the same fodders and rations, but with the remaining fodders and 
rations there was very little difierence in the digestibility of starch and u undeter¬ 
mined carbohydrates." 

The coefficients show [pulled] corn fodder to be superior in feeding value to timothy 
or redtop, and almost equal to clover hay. 

A ration for a 1,000-pound horse or mule would be 5 or 6 bundles of fodder with 21 
ears of corn per day for light work. 

[The oowpea hay was from vines cut so late] that the leaves were fast falling 
and the coarse stems too ripe for good hay. * " * * Comparison with the other 
analyses show this hay to be low in content of ash, protein, and fat, and to have a 
greater amount of crude fiber. * * * The animals ate it nearly as well as they 
did the pulled corn fodder and the clover hay. * * * Soja-bean silage has been 
fed in our stable long enough to give assurance of its value. For milch cows it has 
seemed to arrest the natural decline in yield for a time, when fed after a long period 
on corn silage. This may have been partly due to other causes, as changes in grain 
fed and approach of spring. Fed to a bull of a little under 1,000 pounds weight for 
over five weeks, at the rate of 45 pounds per day, the bull made a slow but steady 
gain in weight. * * * 

Comparison of the digestibility of raw cotton seed with that of roasted cottonseed 
shows the dry matter, protein, albuminoids, fats, and fiber of the roasted seed to be 
less digestible, while the nitrogen-free extract is more digestible in the roasted 
than in the raw seed. The analyses of raw and roasted seed reveal little difierence 
in the composition of the two beyond a slight Increase in fat and fiber in roasted 
over raw seed and a decrease in nitrogen-free extract. These experiments show a 
clear and heavy loss of digestible material from roasting, to say nothing of the in- 
' creased cost of roasting the seed. * * * 
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[Considerable variation was noticed in the amount and the proportion of protein 
digested from the cotton-seed hulls by different animals.] This is most likely duo 
to bile compounds, mucus, and other intestinal pmducts not belonging to the undi¬ 
gested food residue proper. Extraction of the feces with ether, alcohol, hot water, 
and cold limewater failed to lower the nitrogen in them. The coefficients for dry 
matter and nutrients other than protein make a first-rate showing tor cotton hulls. 
A low protein coefficient would be expected in a coarse fodder having so wide a 
nutritive ratio. 

Four trials are reported on the digestibility of rations of com silage 
and cotton-seed meal, and five trials of mixtures of cotton-seed meal 
and hulls, containing 1 pound of meal to 4, 6, and 7 pounds of hulls, 
respectively. Calculations made from the trials with mixtures of cot¬ 
ton seed meal and silage “indicate that the highly nitrogenous cotton¬ 
seed meal very favorably affects the digestibility of the corn silage. 
The total dry matter of the combination of silage and meal was more 
digestible that silage alone and meal.” 

There has been a gradual increase in the digestibility of the rations of hulls and 
meal with the increased addition of meal. The digestibility of the dry matter of 
the 1 to 7 ration was 45 per cent, of the 1 to 6 ration 49 per cent, of the 1 to 4 ration 
53.5 per cent. This increase here, as with the rations of silage and meal, is in excess 
of the average between the digestibility of hulls alone and of meal, as obtained 
from the rations referred to. * * * 

It would seem, therefore, in the light of the foregoing experiments, that a still 
narrower ration of cotton-seed hulls and meal could often he advantageously fed for 
economic production of beef, milk, or work, as it is believed that a still larger 
amount of digestible nutrients would thus be obtained than are shown in the pre¬ 
ceding rations of hulls and meal. 

From the analyses of the feeding stuffs given in the bulletin and the 
coefficients of digestible food in these experiments, calculations are 
made of the amounts of digestible food nutrients in 100 pounds of the 
several feeding stuffs and rations. 

Comparative digestive power of sheep and goats , and of cows and goats 
for the same food (pp. 48 and 49). 

The digestion experiments on corn fodder, crimson clover hay, and eowpea-vino 
hay, with one goat and one sheep on each, furnish data for comparing the digestive 
powers of sheep and goats for these three fodders, while experiments on cotton-seed 
hulls with two goats and two heifers furnish data for making like comparisons for 
goats and cows. Combining the coefficients for the sheep and cows for the four fod¬ 
ders, we have data for comparing the digestive powers of sheep and cows with goats 
for the four fodders. There is practically no difference in the amounts of dry matter 
digestedby goats and sheep and by goats and cows from these fodders. Making 
comparison, however, of the goats and sheep on the individual nutrients, the goats 
digested more protein, practically the same amount of fats, and loss nitrogen-free 
extract and fiber than the sheep. In comparison with the cows on cotton-seed hulls, 
the goats digested, on an average, less protein, practically an equal amount of fats, 
less nitrogen-free extract, and more fiber. 

Feeding silage vs. dried food, J. W. Sanborn (Utah 8ta. Bui, No. 
19, Oct., 1892, pp. 11). —A comparison is given of corn silage and field- 
cured corn fodder for steers and sheep, and of grain alone vs. grain and 
silage for pigs. The silage and corn fodder were made from the same 
field of corn. The corn fodder stood in the field ten to seventeen days. 
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u It "was placed in the bam too quickly and went through the heating 
process.” 

Lots of three steers each were fed dry corn fodder, dry hay, and si¬ 
lage, respectively. From December 23 to April 4 the lot on hay gained 
200 pounds, the lot on corn fodder 46 pounds, and the lot on silage 100 
pounds. The dressed weight of the lots fed on corn fodder and silage were 
nearly equal. Analyses of the carcasses showed that the silage-fed lot 
contained slightly less water than the other. 

Two lots of sheep of three each were fed from December 21 to April 
4. The gains were small, averaging 12 pounds per sheep for the lot on 
silage and 16J pounds for the lot on corn fodder. “ In fLesh the silage-fed 
lot contained 11 per cent more water and 11.2 per cent less fat.” 

In the trial with pigs one lot was fed all it would eat of the grain 
ration of oats, peas, barley, and wheat, and the other a restricted grain 
ration with silage. The first lot received more than twice as much grain 
as the latter. The amount of dry matter eaten in the trial (December 
22 to April 8) was 1,009 pounds for the lot on grain alone, and 648 pounds 
for the lot on grain and silage. It is not surprising, then, that the lot 
fed grain ad libitum made somewhat the larger gain. 

The author believes that “ the balance of results are against silage, 
even when compared with heated air-dried corn fodder.” 

Calf feeding, C. *F. Curtiss (Ioiva Sta . Bui. No* 19 , Nov., 1892 } pp. 
614-617). < 

Synopsis .—Linseed meal, ground oats, and a mixture of corn meal and ground flax¬ 
seed were compared as supplements to separator skim milk. Like amounts of 
grain were fed to all. The gain was largest and the cost per pound of gain 
least with the mixture of com meal and flax meal. 

Six heifer calves, 3 Holsteins and 3 Shorthorns, were fed in lots of 
two each from June 14 to August 13 the following rations: Lot 1, lin¬ 
seed meal and skim milk; lot 2, ground oats and skim milk; and lot 3, 
a mixture of nine parts corn meal and one part ground flaxseed, and 
skim milk. The grain was gradually increased from 1 pound per head 
at first to 2 pounds. The milk was separated in a Baby separator and 
the skim milk fed while warm. Each calf had 20 pounds of skim milk 
per day. They were in a pasture the early part of the trial and later 
received green peas ami oat forage. They ranged in weight from 132 
to 223 pounds at the beginning of the trial. The results for the 60 days 
are as follows: 


Gain in weight and food eaten by calves . 



Total 

gain. 

Cost of 
food per 
pound of 
gain. 



Protein. 

Carbo¬ 

hydrates. 

Tat. 

Nutritive 

ratio. 

Lot 1: Linseed meal and skim milk. 

Lot 2: Ground oats and skim milk. 

Lot 3: Com meal, ground flax, and skim 
milk..... 

Pounds. 

115$ 

128 

155$ 

Cents. 

5.4 

4.4 

3.0 

• 

Pounds. 

72.60 

52.14 

52.02 

Pounds. 

97.6 

106.8 

118.5 

Pounds . 
2.1 
4.9 

'7.9 

1,* 1.4 
1: 1.6 

1: 2.7 
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[Considerable variation was noticed in the amount and the proportion of protein, 
digested from the cotton-seed hulls by different animals.] This is most likely due 
to bile compounds, mucus, and other intestinal products not belonging to the undi¬ 
gested food residue proper. Extraction of the feces with ether, alcohol, hot water, 
and cold limewater failed to lower the nitrogen in them. The coefficients for dry 
matter and nutrients other than protein make a first-rate showing tor cotton hulls. 
A low protein coefficient would he expected in a coarse fodder having so wide a 
nutritive ratio. 

Four trials are reported on the digestibility of rations of corn silage 
and cotton-seed meal, and five trials of mixtures of cotton-seed meal 
and hulls., containing 1 pound of meal to 4, 6 ? and 7 pounds of hulls, 
respectively. Calculations made from the trials with mixtures of cot¬ 
ton seed meal and silage “indicate that the highly nitrogenous cotton¬ 
seed meal very favorably affects the digestibility of the corn silage. 
The total dry matter of the combination of silage and meal was more 
digestible that silage alone and meal.” 

There has been a gradual increase in the digestibility of the rations of hulls and 
meal with the increased addition of meal. The digestibility of the dry matter of 
the 1 to 7 ration was 45 jier cent, of the 1 to 6 ration 49 per cent, of the 1 to 4 ration 
53.5 per cent. This increase here, as with the rations of silage and meal, is in excess 
of the average between the digestibility of hulls alone and of meal, as obtained 
from the rations referred to. * * 

It would seem, therefore, in the light of the foregoing experiments, that a still 
narrower ration of cotton-seed hulls and meal could often be advantageously fed for 
economic production of beef, milk, or work, as it is believed that a still larger 
amount of digestible nutrients would thus be obtained than are shown in the pre¬ 
ceding rations of hulls and meal. 

From the analyses of the feeding stuffs given in the bulletin and the 
coefficients of digestible food in these experiments, calculations are 
made of the amounts of digestible food nutrients in 100 pounds of the 
several feeding stuffs and rations. 

Comparative digestive potver of sheep and goats , and of cows and goats 
for the same food (pp. 48 and 49). 

The digestion experiments on corn fodder, crimson clover hay, and cowpea-vino 
hay, with one goat and one sheep on each, furnish data for comparing the digestive 
powers of sheep and goats for these three fodders, while experiments on cotton-seed 
hulls with two goats and two heifers furnish data for making like comparisons for 
goats and cows. Combining the coefficients for the sheep and cows for the four fod¬ 
ders, we have data for comparing the digestive powers of sheep and cows with goafs 
for the four fodders. There is practically no difference in the amounts of dry matter 
digested by goats and sheep and by goats and cows from these fodders. Making 
comparison, however, of the goats and sheep on the individual nutrients, the goats 
digested more protein, practically the same amount of fats, and less nitrogen-free 
extract and fiber tbau the sheep. In comparison with the cows on cotton-seed hulls, 
the goats digested, on an average, less protein, practically an equal amount of fats, 
less nitrogen-free extract, and more fiber. 

Feeding silage vs. dried food, J. W. Sanborn ( Utah Sta. Bui. No. 
19, Oct., 1892, pp. 11).—A. comparison is given of corn silage and field- 
cured corn fodder for steers and sheep, and of grain alone vs. grain and 
silage for pigs. The silage and corn fodder were made from the same 
field of com. The corn fodder stood in the field ten to seventeen days. 
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“It was placed in the barn too quickly and went through, the heating 
process.” 

Lots of three steers each were fed dry corn fodder, dry hay, and si¬ 
lage, respectively. From December 23 to April 4 the lot on hay gained 
200 pounds, the lot on corn fodder 46 pounds, and the lot on silage 100 
pounds. The dressed weight of the lots fed on corn fodder and silage were 
nearly equal. Analyses of the carcasses showed that the silage-fed lot 
contained slightly less water than the other. 

Two lots of sheep of three each were fed from December 21 to April 
4. The gains were small, averaging 12 pounds per sheep for the lot on 
silage and 16| pounds for the lot on corn fodder. “ In flesh the silage-fed 
lot contained 11 per cent more water and 11.2 x>er cent less fat.” 

In the trial with pigs one lot was fed all it would eat of the grain 
ration of oats, peas, barley, and wheat, and the other a restricted grain 
ration with silage. The first lot received more than twice as much grain 
as the latter. The amount of dry matter eaten in the trial (December 
22 to April 8) was 1,009 pounds for the lot on grain alone, and 64S pounds 
for the lot on grain and silage. It is not surprising, then, that the lot 
fed grain ad libitum made somewhat the larger gain. 

The author believes that “the balance of results are against silage, 
even when compared with heated air-dried corn fodder.” 

Calf feeding, O. F. Curtiss (Ioica Sta . Bui. No. 19 , Nov., 1892, pp. 
614-617). . 

Synopsis .—Linseed meal, ground oats, and a mixture of corn meal and ground flax¬ 
seed were compared as supplements to separator skim milk. Like amounts of 
grain were fed to all. The gain was largest and the cost per pound of gain 
least with the mixture of com meal and flax meal. 

Six heifer calves, 3 Holsteins and 3 Shorthorns, were fed in lots of 
two each from June 14 to August 13 the following rations: Lot 1, lin¬ 
seed meal and skim milk; lot 2, ground oats and skim milk; and lot 3, 
a mixture of nine parts corn meal and one part ground flaxseed, and 
skim milk. The grain was gradually increased from 1 pound per head 
at first to 2 pounds. The milk was separated in a Baby separator and 
the skim milk fed while warm. Each calf had 20 pounds of skim milk 
per day. They were in a pasture the early part of the trial and later 
received green peas and oat forage. They ranged in weight from 132 
to 223 pounds at the beginning of the trial. The results for the 00 days 
are as follows: 


Gain in tv eight and food eaten by calves. 



Total 

gain, 

Cost of 
food per 
pound of 
gain. 

Digestible nutrients in food. 


Protein. 

Carbo¬ 

hydrates. 

Fat. 

nutritive 

ratio. 

Lot 1: Linseed meal and skim milk. 

Lot 2: Ground oats and skim milk. 

Lot 3: Com meal, ground flax, and skim 
milk. 

Pounds. 

115* 

128 

1555 

iJents. 

5.4 

4.4 

3.0 

Pounds. 

72.60 

52.14 

52.02 

Pounds. 

97.6 

106.8 

118.5 

Pounds . 
2.1 

4.9 

7.9 

1: 1.4 
Is x.e 

1; 2.7 


« 
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EXPERIMENT STATION RECORD, 


The cost of food is based on the following prices: Linseed mealljt 
cents, ground oats 1 cent, corn meal J cent, and ground flax 1 cent per 
pound, and skim milk 15 cents per 100 pounds. 

“The protein of these rations does not seem to have been the control¬ 
ling factor in determining gain. On the contrary, we find the greater 
influence exerted by fat and carbohydrates, a principle in feeding that 
I believe always prevails where protein is fed in excess as in quite nar¬ 
row rations.” 

The nutritive ratios given are all very much narrower than those 
generally recommended for cattle at this stage of growth. Evidently 
the pasture grass and oat and pea forage was not taken into account 
in calcnlatingthe nutritive ratio. 

Rations for dairy cows, E. W. Woll, (Wisconsin Sta. Bui. No. 33, 
Oct., 1892, pp. 22 ).—The basis of this bulletin is the reports received 
from sixteen farmers and dairymen in the State in reply to a circular 
letter sent out in the spring of 1892, asking for information as to the 
rations fed to dairy cows during the preceding winter. The object was 
to find out what rations were being fed by successful farmers, and what, 
if any, improvements could be made in them. These rations are given 
in detail, and calculations based on the average composition and cost 
of the feeding stuffs in the State are made of the digestible nutritive 
ingredients furnished by each, and the cost of the ration per day. The 
rations are also compared with the standards of Wolff and Kuhn. A 
summary of 15 of these rations is given, as follows: 

Components of rations for milch cows fed, by fifteen Wisconsin dairymen. 


Feeding stuff. 

I. 

II. 

ra. 

IV. 

V. 

VI. 

VII. 

VIH. 

IS. 

X. 

XI. 

XII. 

xnx 

xrv 

XV. 

Corn silage. 

Lbs. 

30 

Us. 

27 

Us. 

40 

Lbs. 

50 

Us. 

50 

Lbs. 

35 

Us. 

30 

Lbs. 

45 

Lbs. 

60 

Lbs. 

Lfo. 

30 

Lbs. 

32 

22 

1 

Lbs. 

Us. 

25 

Lbs. 

35 

Clover silage. 



Clover hay"....... 


6 

H 


5 

5 

. 



5 




5 


8 

3 

Timothy hay. 





7 

... 

15 



Mixed £ay .1. 




10 

5 

11 





Harsh bay. 








... 


10 


Fodder com. 


8 











16 


Cornstalks.. 










13 


20 


Barley straw. 










1# 




Oat straw. 


2* 





4 

4 


6 






Wheat bran . 


10 


3 

21 

8 

4 


6 

5J 


8* 

Wheat middlings.. 




3 

Cora meal. 





3 






3 




Cora-and-cob meal 
Oats .. 

5 

5 


















2 


3 

3 

8* 

4 

3 

2§ 

■■ 

■ 

Cotton-seed meal.. 






B 

Linseed meal. 

"T 

4 

2 

2 

”'i 

2 

2 

3 

* 



□ 

■ 

Halt sprouts. 

"T 




Pea meal. 










1 



mm 


Costof ration, cents 













■ 


17.7 

14. e 

15.2 

10.4 

14.6 

11.9 

15.1 

14.2 

16.5: 

14.8 

13.9 

19.1 

11.0 

13.4 

15.1 
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Summary of nutrients in rations fed by fifteen Wisconsin dairymen• 


5 

I 

1 

© . 
'S'S 

®r=5 

l 9 

Breed. 

A >* 
11. 

© 3 4 

4 .2 

C5 b-tjj 

jpg 

Digestible matter. 

Nu¬ 

tritive 

ratio. 

Annual 
product 
per cow. 

d 

-2 

rt 

fH 

O 

03 

O 

Cj 

Protein 
(S X 
6.25.) 

Carbo- 
hy¬ 
drates . 

Pat. 

Total 

Milk. 

But¬ 

ter. 

I 

60 

Shorthorns and Red 

Lbs. 

Lbs. 

Lbs. 

nn 

Lbs. 


Lbs. 

Lbs. 

(Its. 



Polls. 

iHr-TI 

1.80 

10.66 

0.70 

13.16 

1:6.9 

6,000 

260 

17.7 

n 

27 

Grade Jerseys*. 

27.59 


14.45 

0.75 

17. 29 

1:7.7 

5,500 

320 

13.7 

hi 

17 


22.64 

2.46 

11.26 

0.76 

14.48 

1:5.3 

6,143 


15.2 

IV 

IS 


25.18 

2.11 

13.58 

0 79 

16. 48 

1:7.3 

(f) 


19.4 

V 

30 

Holsteins. 

27.12 

1.79 

12.49 

0.70 

14.98 

1:7.8 

7,000 

300 

14.6 

VI 

16 

Grade J erseyst. 

®»I!] 

3.39 

15.14 

0.96 

19.49 

1:4.8 


300 

15.3 

VII 

29 

Grade Jerseys and 












natives. 

29. 96 

2.22 

15.12 

0.76 

18.10 

1:7.6 


300 

15.1 

vm 

45 

Jerseys and grade 












,7 fvrRp.yft ... 


2 97 

14 83 

O 96 

18.76 

1-5.7 

4,000 


34.2 

IX 

31 

Grade lerseys. 


2 .64 

18.82 

1.03 

22.49 

1:8.0 



36.-5 

X 

8 

Shorthorns. 

26. 29 

1.33 

13 50 

0.46 

15.29 

1:10.9 


175 

14.8 

XI 

28 | 

Jerseys. 

25.85 

1.80 

14.70 

0.75 

17.25 

1:9.1 


350 

33.9 

XII 

30 

Guernseys. 

24. 50 

2.87 

11.56 

0.96 


1:4.8 

7,500 

400 

19.1 

XIII 

7 

Jerseys and natives. 

22.47 

1.75 

12.06 

0.57 

14.38 

1:7.6 

4,500 

210 

11.0 

XIV 

49 

Holsteins and grade 












Holsteins. 

25. 29 

1.77 

13.54 

0.61 

15.92 

1:8.4 



13.4 

XV | 

25 j 

Jerseys. 

24.00 

2.28 

11.99 

0.78 

15.05 

1.6.0 



35.1 

Average for 15 herds. 


2.22 

13.58 


16.56 

1:6.9 

5,806 

291 

15.3 

Standard 

ration according to 










Kuhn .. 


20-33.5§ 

1.5-2.4|! 

12.14 

njgjgj 

13.9-17.1 





Standard 

ration according to 










Wolff... 


H C 

. 2.5 

12.5 

0.4 

15.4 

1:5,4 














* Average of two rations. § Total dry matter. 

16,000-16,000 pounds. }| Albuminoids, 

t Avei-age of four rations. 


A study of the above tables will disclose many points of interest to tbe student of 
cattle feeding. It will be noticed that tbe cost of tbe ration for a cow in Wisconsin 
ranges between 11.0 and 19.4 cents, and tbe average cost is 15.3 cents; this may be 
taken to represent wbat it costs to keep a good cow a day under our conditions, 
when sbe is in full Sow of milk and receiving a full ration. 

The cost of the feeding stuffs stated makes no allowance for the value 
of manurial ingredients. 

A comparison is made between the average composition of these fif¬ 
teen rations and that of eight rations reported by the New York State 
Station (Report for 1889, p. 91 5 E.*S. B., vol. 1 , p. 22 G), and one ration 
reported by the Connecticut State Station (Report for 1891, p. 99; E. S* 
R., toL ill, p. 764.) 

In all three cases there is a very striking similarity between the rations, and 
although there are some differences' for the herds within each State, the average 
rations fed in each of the three States are practically the same. This means that, 
under conditions existing in our country, practical business farmers, with the ques¬ 
tion of dollars and cents before them, and with no scientific hobby of any kind as 
their guide, have found that a cow ought to receive such daily rations as will con¬ 
tain about 2,2 pounds digestible protein, 13.3 pounds digestible carbohydrates, 
and 8 pounds digestible fat, in order to produce a large flow of milk at the most 
profit; such rations will have a nutritive ratio of about 1:6.9. 

It would appear then that our cows need less protein and more carbohydrates and 
fat in their ration than is recommended by Wolff. 

22004:—No. 9-4 
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In conclusion, the author gives formulas for six rations calculated to 
furnish digestible nutrients in the amounts stated in the above aver¬ 
ages. 

The teachings of the bulletin may briefly be stated as follows: Keep only cows 
that respond to good feeding; feed liberally, but not to waste; select such feeding 
stuffs as will supply a fair quantity of protein; raise and feed more oats and clover; 
nse bran, shorts, and oil meal whenever needed and when obtainable at a reasonable 
price. 

Experiments in feeding buttermilk to pigs, D. A. Kent and O. 

C. Van Hoijten (Iowa Sta. Bui., No. 19, Nov., 1892,$$. 618-621). 

Synopsis .—A comparison of chnm washings with buttermilk and of soaked corn with 
shelled corn, and corn ad libitum. The buttermilk proved decidedly superior to 
•the churn washings, and com ad libitum gave better gains than 2 pounds of soaked 
com or 4 pounds of shelled corn. 

Four lots of three pigs each, averaging from 200 to 265 pounds per 
pig at the beginning of the trial, were fed to compare soaked corn, a 
limited amount of shelled corn, corn ad libitum , and no corn, and also to 
compare washings of the creamery churn with buttermilk. In the first 
period of twenty days one lot received churn washings alone, and the 
other three lots received, in addition to the churn washings, 2 pounds of 
soaked corn, 4 pounds of shelled corn, or corn ad libitum . The pigs on 
churn washings alone lost one-half pound per day each. The others all 
gained from one-half to 1J pounds per day, the largest gain being by 
the lot on corn ad libitum. 

In asecond period immediately following and lasting about two mouths, 
the food was the same for all the lots except that buttermilk was fed in 
place of churn wash water. The lot on buttermilk alone gained well at 
first, but lost later on. As before, the lot fed corn ad libitum made the 
largest gain, followed by the lot fed 4 pounds of shelled corn. 

In a third period of forty-eight days, the lot which had previously 
received no corn was given ear corn and buttermilk ad libitum . They 
increased rapidly in weight, especially the first month. 

Feeding experiments with horses, E. B. Voorhees and L. A. 
Voorhees (New Jersey Stas. Bui No. 92, Neb., 1893,$$. 28). 

Synopsis .—A comparison is given of dried brewers'* grains and oats, pound for pound, 
for work horses. The trial was made on eight horses heavily worked during sum¬ 
mer. The results, as shown by the weight and the general condition of the ani¬ 
mals, indicated that the brewers’ grains were fully equal to the oats, pound for 
pound. The cost of the brewers’ grains was considerably less than that of tbe 
oats, so that by substituting them, the cost of the daily ration was diminished 
about 5 cents per day per animal. Data on the .composition of the rations, on 
the methods of drying brewers’ grains, and on the output of brewers’ grains are 
given. 

“In 1890 a number of farmers of the State, acting on the suggestion 
of the station, substituted dried brewers’ grains for oats in a ration 
for work horses. The dried grains were cheaper, pound for pound, 
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than the oats, and being richer in the valuable nutrients, protein and 
fat, permitted of a very material reduction in the cost of the ration. 
The work performed by the animals was quite as great, and their 
health and vigor quite as good, as when oats constituted the main part 
of the ration.” 

To further study the relative values of oats and dried brewers’ grains 
for work horses an experiment was made in cooperation with the city 
horse railway on eight horses which were found, on examiuation by a 
veterinarian, to be sound and in vigorous health. These were divided 
as nearly as possible into two equal lots. Beginning June 12 the 
horses in lot 1 received a ration containing dried brewers’ grains, and 
lot 2 a similar ration containing oats. August 12 the rations were 
reversed, and September 11 both lots were fed a like ration consisting 
of oats, ground corn, and oats and hay. This was continued until 
October 1, when lot 1 was placed upon the dried brewers’ grain ration, 
and lot 2 on the oats ration, and so fed until the close of the month. 

The grain mixtures consisted of 2 pounds of wheat bran, 4 pounds ot 
hulled corn, and 8 pounds of oats or dried brewers’ grains. Like quan¬ 
tities of hay were fed with each ration. The two heavier horses in 
each lot were given 15 pounds of food, and the others 13£ pounds each 
per day. The rations were weighed out by an employee of the station. 
The constituents in the daily rations (15 pounds) were as follows: 


Composition of daily rations of horses* 



Protein. | 

Fat. 

Carbo¬ 

hydrates. 

Nutritive 

ratio. 

Dried. brewers’ grains ration.... 

Pounds. 

2.57 

1.76 

Pounds. 

0.58 

Pounds. 
0.85 
10.17 

1:4.4 

1 :6.6 

Oats ration....,. 

0.57 



The dried brewers’ grains ration was, therefore, the richer in protein, 
containing 46 per cent more protein than the oats ration. This ration 
contained 13 pounds and the oats ration 12.5 pounds of digestible dry 
matter. 

The work performed by the horses was practically identical, consisting 
of at least four trips of about 6 miles each daily, although on some 
days the trips were increased to five and sometimes six, but in all such 
cases the food of the horses in the experiment was increased propor¬ 
tionately. 

The analyses of the feeding stuffs used and the live weights are fully 
tabulated. A summary of the gains and losses for each animal for each 
period is given as follows; 
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Changes in live weight of horses by periods. 


Periods. 

Lot. 

Pood. 

Gain {+) or loss (—) in weight 
daring period. 

Average 
gain(+) 
or loss 
(—) per 
horse. 




No.l. 

No. 2. 

No. 3. 

No. 4. 

July 12-Aug. 11.. 

1 

Dried brewers* grains. 

Pounds. 
—15 

Pounds. 
— 15 

Pounds. 

-10 

Pounds. 

+15 

Pounds. 
— 6.25 

2 

Oats... 

0 

0 

+50 

+40 

+ 22.50 

Aug.12-Sept.il J 

1 

Oats. 

+15 

— 10 

+25 

—15 

+15,00 

Sept. 12-Sept. 30.. 

2 

1 i 

Dried brewers’ grains.! 

Stable ration*. 

0 

-35 

+ 50 

0 

—25 

—45 

—15 

0 

+ 2 50 
—20.00 

2 

nation* 

_40 

— 50 

—20 1 

+ 5 
+50 
+40 

—2G. 25 

Oet 1-Oet. 31 

1 

Dried brewers’ grains. 

+80 

+60 

+ 30 
+115 

+80 

+40 

+60.00 


2 | 

Oats. 

+46. 70 


* Oats, ground com, and oats and hay. 


The results of this experiment indicate that (1) in both rations the nutrients fur¬ 
nished were sufficient to maintain the weight of the animals under average work; 
(2) on the whole, a pound of dried brewers’ grains was quite as useful as a pound of 
oats in a ration for work-horses; (3) rations which contained at least as much of fat 
and protein, hut less of carbohydrates than the standard, maintained and even in¬ 
creased the weight of the animals; and (4) a ration that contained less fat and pro¬ 
tein hut more of carbohydrates than either of the others [stable ration] resulted in 
a decrease in weight. 

There was evidently a waste of protein in the dried brewers’ grains ration, since 
the oats ration, containing 30 per cent less protein hut practically the same fat and 
carbohydrates, gave relatively as good results. 

At the close of the experiment the veterinarian reported as follows: 
“ I have watched the horses closely from the beginning to the end of 
the experiment and have failed to discover any ill effects from the use 
of dried brewers’ grains. The horses fed the grains have been as 
healthy as I have ever known them to be.” 

Economy of the dried brewers’ grains ration (pp. 14-18).—The cost per 
ton of the feeding stuffs used in the above experiment was as follows: 
Hay, $18 5 wheat bran, $ 22 ; corn, $22; oats, $30, and dried brewers’ 
grains, $18. The cost per day of the dried brewers’ grains ration was 
19.4 cents, and of the oats ration 24.3 cents per horse. 

The substitution of dried brewers’ grains for oats resulted not only in a mainte¬ 
nance of the weight of the animals under equivalent work, but in a saving of 4.9 cents 
per day per horse, or 25 per cent of the cost of the ration. This saving, though ap¬ 
pearing small in itself, means considerable in the aggregate; if applied to the forty 
horses at the car stables, it would represent a saving of $1.96 per day, or over $700 
per year, a sum sufficient to pay the interest on a capital of $12,000. * * * 

Another point which should he regarded, especially by farmers who make the ex¬ 
change, is the relative content and value of the fertilizer constituents contained in 
these feeds. A ton of oats sold from the farm carries away, on an average, 37 pounds 
of nitrogen, 15 of phosphoric acid, and 12 of potash. A ton of dried brewers’ grains 
•will bring to the farm 77 pounds of nitrogen, 19 pounds of phosphoric acid, and 2 
pounds of potash; a gain to the farm, by the exchange, of 40 pounds of nitrogen and 
4 of phosphoric acid, and a loss of 10 pounds of potash, or a net gain of $6.19 on tlie 
basis of their fertilizing values. The gain would be proportionately the same if the 
feeds were used on the farm, since under uniform conditions of feeding the same 
relative amounts of the constituents would be retained in the manure. At the same 
cost per ton for the two feeds, therefore, there would be a considerable gain in fer¬ 
tility by a pound-for-pound substitution of the dried brewers’ grains for the oats. 
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The rations commonly fed to work horses by farmers and in Govern¬ 
ment work are cited and criticised. u They are too rich in carbohy¬ 
drates, and in their preparation the character and composition of the 
grains used are disregarded, thus giving widely different proportions of 
the various nutrients for the same work. * * * In what are 

regarded as the best rations the fat approaches 0.6 of a pound, and the 
protein 1,8 pounds per day, while the carbohydrates range from 10.17 
to 14.68 pounds.” 

Formulas for four different rations are given, together with the 
amounts of protein, fat, and carbohydrates which they contained. 

Composition of tvet and dried brewers 5 grains and methods of drying 
(pp. 18-27 ).—Aualyses are given of a number of samples of wet and 
dried brewers’ grains collected from different sources, and of the liquid 
expressed from the wet grains. In the dried grains examined the water 
varied from 8 to nearly 12 per cent, the protein from 18.7 to 26 per cent, 
and the fat from 5.6 to 7.4 per cent; but the difference in composition 
is believed to be due to differences in the raw material rather than to 
differences in the methods of drying. 

“ By the operation of pressing, 100 pounds of wet grains, containing 
on the average 24.79 pounds of solid matter and 75.21 pounds of water, 
was reduced to 57 pounds, consisting of 23.51 pounds of solid matter and 
hut 33.49 pounds of water; or, in other words, in the pomace was con¬ 
tained 95 per cent of the total dry matter, associated with less than 
one-half (44.5 per cent) of the water originally in the grains. The 
liquor, therefore, contained the losses, consisting of 1.28 pounds of 
matter dissolved or suspended in 41.72 pounds of water.” 

The solids in solution were found to consist largely of the more soluble 
ingredients, as sugar, non-albuminoids, and potash. The loss, however, 
is not considered significant, as it does not diminish the value of the 
grains. 

j Estimated output of dried brewers 7 grains (pp. 27 , 28 ).—There are at 
present four different plants engaged in drying the grains from eastern 
breweries. These all employ different processes, though, as has been 
shown, the resultant products do not differ widely in chemical com¬ 
position. The total calculated capacity of these plants aggregates about 
15,000 tons of dried grains annually. Their actual production for the 
past year, however, has been very much less, probably not more than 
6,000 tons. It is believed that this output will be largely increased 
before long, as works are being extended and new plants erected. 

The production of capons, S. Cushman (Rhode Island Bta . Bui. 
Ho. 20 , Dec., 1892 , pp. 40 , Jigs. 23 .—To investigate the claims made for 
caponizing, the author made quite a thorough canvass of the subject, 
including experiments on fowls at the station, and reports the results 
in the present bulletin. The large establishments near Philadelphia 
and in New York where caponizing is practiced were visited, ami the 
operation learned from experiments. In the hands of an experienced 



Experiment sfAfioN RECORD. 


operator the operation is very rapid, the loss of fowls from death is 
small, and the “slips” few. In the localities visited the operation is 
largely performed by experts who make it their business for the season 
and drive about the locality. An appointment is made for their visit, 
and the fowls to be operated upon are confined and fasted for about 
48 hours. 

One operator visited caponized 28,000 birds the past season. A fre¬ 
quent charge, where the distance is not too great, is 3 cents per head; 

To be in demand, season after season, a man must kill few birds during the opera¬ 
tion, and there should be few slips or imperfect capons among them. A tapid oper¬ 
ator constantly at tbe work makes less slips than a more careful man who ddes not 
keep in practice, while the quicker it is done the less trying* it is to the bird. Many 
in that section [Burlington and Cumberland Comities, New Jersey] wlio are skillful 
operators, but do not follow the business and get out of practice, find it cheaper to 
pay the professional his small fee than to do it themselves. 

The autlior describes five separate experiments in caponizing various 
breeds of cockerels, Fowls weighing 2 to 2\ pounds were taken for 
the operation. 

Of the 80 caponized on the place the first season (1891), there were 5 lost, as 
follows: Of the first four, 1; of the next eleven, none; of the next three, 2 
(Langshau, too large and tough); of the next six, none; of the next four, none; 
and of the 52 cut by myself and the students, none at the time of operation, although 
two died afterward from the wound not having properly healed. The 52 were cross¬ 
breed birds having considerable Plymouth Rock and Wyandot blood. They were 
of medium size and became fit for market in shorter time than those with which 
the experiments were performed. They were not weighed during growth. 

During the past season experiments in this line haye been continued. About 100 
birds have been operated upon. Dorkings, Brahmas, Houdans and their crosses 
have been very satisfactory material for the operating table, while Indian Games 
and their crosses have been more difficult to do. Some Plymouth Rock stock is 
hard to caponize, their thighs being close against the ribs and so near the place 
where the opening should be made that it is hard to do the work without laming 
the bird. 

Following is a summary of tbe author’s studies: 

Caponizing was easily learned and successfully performed by following book 
directions, but more quickly and satisfactorily by witnessing the operation. 

Birds apparently suffered but little pain from the operation and the per cent of 
loss was small. 

Birds thus changed grew larger in frame, matured later, became quiet and con¬ 
tented, did not crow or fight, and their flesh remained soft and tender. 

Those weighing 2 pounds or less were most easily and safely caponized, hut the 
larger the birds, provided they had not commenced to crow and their combs had 
not developed, the more quickly they recovered. 

The only birds that died under the operation were those that had developed 
combs. 

The old Chinese tools, when their use was understood, were found most satis¬ 
factory of all. 

Of the Brahma-Cochin cross, it was seven months before the capons equaled the 
uncastrated birds in weight, and they did not average one pound heavier in ten 
months."* 

The Langshau rooster, although weighing hut one-sixth of a pound more than the 
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Langshan capon at tlie commencement' of the experiment, kept ahead in weight for 
seven months. 

The Plymouth Rock capon equaled the roosters in weight in less than two months 
and gained on them the rest of the season, hut did not average more than three- 
quarters of a pound heavier at any time. 

The Indian Game capons were five months in catching up with the roosters, and 
were not a quarter of a pound heavier eight months after the operation. 

The Brahma Cochins gained the least during the first year, but made the largest 
and heaviest birds at eighteen months. 

The Langshan was less affected by the operation, hut was larger at the time it 
was performed. 

The Plymouth Rocks recovered less readily, but they were operated upon when 
the weather was warmer, fifteen days later than the Langshan. 

Indian Games and their crosses were harder to do and should be taken when 
younger. 

These experiments show less gain in weight as the result of caponizing than we 
were led to expect by published accounts. The tender flesh and the ability to 
quickly take on fat seemed to be the only gain of importance. 

During the exhibition of the Rhode Island Poultry Association, the ten Brahma 
Cochin capons and the five Plymouth Rock capons gained, while the roosters of each 
lot lost in weight. The Plymouth Rock capons made the greater gain, while the 
Plymouth Rock roosters also showed the greater loss. The birds exhibited in pairs 
lost more than where there were five or more in the coop. 

The plan of spraying the wound immediately after the operation with an antiseptic 
solution requires further study to get definite results. 

By the use of a physician's head mirror, we were able to operate quite satisfactorily 
by lamplight. 

Those wishing to produce only a limited number of capons will find it more profit¬ 
able to secure the services of an expert, if one can be found within a reasonable dis¬ 
tance, than to buy instruments and attempt the work themselves. 

A review is given of the Boston poultry market for 1891 and 1892, 
illustrated directions for performing the operation, and preparing 
capons for market, and descriptions of the various kinds of caponizing 
instruments. The station offers free instruction in caponizing to any 
resident of the State. 

[About the first of January] there is hardly a limit to the demand for capons 
weighings pounds or over, aud “Philadelphia” capons bring 20 cents and West¬ 
ern 18 cents. 

Large birds sell the best. The heavier the better. When 10-pound birds bring 
22 cents, 25 cents will bo given for 12-pounders, and 28 cents for those weighing 
14 pounds. Capons killed at ten or eleven months of age are preferred, as they 
get coarse and “ soggy ” if kept until twelve months old or longer. March-hatched 
capons should be killed in January. The birds bought in January are placed in 
freezers and gradually sold during the winter. * * * 

Frozen capons can not compare with those freshly killed in spring and early 
summer. * * * 

Judging from these results and a study of the markets the best chance of profit by 
the production of capons would be iu caponizing late chicks that ordinarily would 
he fit for market as broilers or roasters when the prices are the lowest, and too old 
to sell as tender chickens in January and February. Cockerels that were hatched in 
Jnue, July, or August, especially if of the large early maturing kiud like Plymouth 
Rocks and Wyandots crossed on Brahmas or Langshans, castrated in September, 
October, and November, and marketed in March, April, May, and June, when they 
would have reached their best, would be the most profitable and bring the highest 
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price. Sack birds are often sold alive by the pound very low in the city markets or 
by those who have no room to winter them. Farmers who have cheap food, who are 
far from shipping points and therefore kill and ship till at one time in cold weather 
might profitably make capons of all roosters. Those who keep birds until maturity 
for their own table should do the same. There will be little gained by caponizing 
birds in May or June if they are to be marketed by Christmas, as the birds have not 
sufficient time to fill out. 

Live stock and poultry, J. Gr. Lee ( Louisiana Stas. Bui. Wo. 21, 2d 
serFeb., 1893 , pp. 617-620). —Brief statements are made concerning 
breeds of cattle, sheep, and swine on tlie station farm. 

A record of the eggs laid by the station breeds of hens showed that 
the Brown Leghorns led for three successive years $ they were followed 
by Light Brahmas, Langshans, Plymouth Bocks, Buff Cochins, and 
Minorcas, 


VETERINARY SCIENCE AND PRACTICE. 

Actinomycosis bovis, or lump jaw, K S. Mayo (Kansas 8ta . 
Bui. Wo. 35, Dec., 1892, pp. 99-112). —This bulletin deals with statistics 
showing the prevalence of actinomycosis, with the symptoms of the 
disease, age of animals attacked, location, growth, and morbid anatomy 
of the tumor, and with the cause of the disease. The fungus which 
causes the tumor is discussed, as also the mode of infection and treat¬ 
ment, and the use of affected animals as human food. 

Over three hundred attempts to grow the aetinomyces in various 
culture media were unsuccessful. The fungus showed great resistance 
to decomposition, material two years old assuming a fresh appearance 
as soon as soaked. 

Guinea pigs, one dog, two steers, and two heifers were inoculated 
with material from a tumor. Thirty-seven inoculations were made with 
pus from au actinomycetic tumor and none reproduced a tumor. Of the 
fourteen inoculations made with neoplastic tissue, containing the acti- 
nomyces in a growing state, eight produced actinomycetic tumors. 

The following conclusions are drawn: 

Actinomycosis bovis or lump jaw of cattle is a parasitic disease caused by the growth 
in the tissues of a fuugus called aetinomyces. It appears as a lump or tumor, usu¬ 
ally in the region of the head or neck, and may grow to a large size. This tumor 
usually discharges a yellowish pus, which contains portions of fungus known as 
aetinomyces. It is not transmissible from one animal to another by means of the 
aetinomyces as they are found in the pus. It can he transmitted to other cattle by 
inoculating with a piece of tissue from the tumor which contains the organism in a 
growing state. The aetinomyces which cause this disease are probably a degenerate 
form of some fungus which grows naturally upon feeding stuffs or grain. When the 
spores of the original fungus are taken into the animal economy, they may gain en- 
frace to the tissues, vegetate, and produce tlie disease known as Actinomycosis bovis , 
or lump jaw. There is no danger of persons contracting this disease from eating 
the flesh of affected animals, provided the visibly diseased portion is removed. 

The treatment consists in removing the tumor, either with a knife or by the use of 
caustics. Iodide of potasTi given internally may effect a cure. 



VETERINARY SCIENCE AND PRACTICE. 


?49 


Animal parasitism, E. E. Dinwiddie (Arkansas Sta. Bui . No. 20, 
Nov., 1892, pp. 3-14). —Notes on liver rot of eattle ? the lard worm (8tc- 
plmnurus dentatus), hog itch (Sarcoptes seabiei, var. suis), and cattle 
ticks (Boophilus bovis, Curtice, Ixodes bonis, Eiley). 

The lard worm occurs in the livers of hogs almost universally 
throughout Arkansas. 

For hog itch, or scabies, a wash, consisting of sulphur and lime in 
equal parts, boiled in 20 parts of water, is recommended. 

The cattle ticks obtained in the neighborhood of the station are not 
of the same species as those found further south. In the larval form 
ticks were kept alive without food for four months. u They are not 
killed by at least one night’s exposure to a temperature of 28° F.” 

The life history of the tick is traced. Tobacco infusion and pyrethro- 
kerosene emulsion killed only those ticks that were smaller than a grain 
of wheat. 

Some observations upon loco, N. S. Mayo (Kansas Sta . Bui. 
No. 35, Dec., 1892, pp. 113-119). —The loco disease is said to be caused 
by animals eating either one of two closely related plants, Astragalus 
mollissimus and Oxytropis lamberti , both belonging to the natural order 
Leguimnosse, and growing on the Great Plains. Alcoholic and water 
extracts of the fresh and of the dried plants produced no physiological 
effect on Guinea pigs. Animals eat the so-called loco plant after 
pastures have dried up in the fall, and having once acquired a taste 
for it neglect all other food. The first symptoms of the disease are 
general sluggishness, difficult locomotion, and trembling of the muscles. 
Later the animal becomes emaciated. The head and legs swell. There 
is evidence of brain disorder both in cattle and in horses, the latter 
being subject to fits. The temperature is from one half to one and one 
half degrees F. below the normal. 

Post-mortem examinations showed a flaccid, atonic condition of the 
digestive system, with a large amount of serum in the abdominal cavity 
and surrounding the brain. These symptoms, in the author’s opinion, 
point to malnutrition as the cause of the disease. He finds no evidence 
of a narcotic principle in the plants. 

An animal once affected with this disease never makes a complete 
recovery. Animals which have acquired a taste for the plant should 
be kept away from it and given nourishing food rather than medical 
treatment. 

Rheumatism in horses, T. D. Hineeauch (North Dakota Sta . Bui 
No. 7, Sept, 1892,pp. 15, figs. 5). —Eheumatism in horses is believed to be 
a neurotic disease due to improper ventilation or feeding; 1G8 cases 
were treated by the writer in fourteen months. The death rate was 7 to 
10 per cent of the animals affected. The symptoms and possible causes 
of rheumatism, locally called u millet disease,” are fully discussed. 
There are full reports of three typical cases and a report of one post¬ 
mortem examination. 
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Texas fever experiments, R. R. Dinwiddie [Arkansas Sta. But. 
No. 20 ; Nov., 1802, pp. 14-31 ).—During the summers of 1891 and 1892 
14 animals were used to test the virulence of manure from infected re¬ 
gions, of cattle ticks from the Texas fever belt, and of the second gen¬ 
erations of Southern ticks, hatched in the laboratory. 

The animals in the pen strewn with manure appeared to be unaf¬ 
fected. In most cases where ticks from the South were sprinkled on 
cattle, Texas fever, not of a fatal type, ensued. Ticks of the second 
generation, bred north of the infected region, produced the disease 
when applied to cattle. A cow sprinkled with these last died in four¬ 
teen days with all the symptoms of an acute case of Texas fever. This 
was confirmed by a post-mortem examination. A calf similarly treated 
with Northern-bred ticks of the second generation was attacked but 
recovered. u In no case was any fever noticed without the presence 
of ticks on the body.” 

Texas cattle fever, J. C. Neal (Oklahoma Sta. Special Bui. No. 1 , 
Oct.j 1892, p. 1 ).—An account of an outbreak of Texas cattle fever 
(splenetic fever) in Payne County, Oklahoma. M. Francis, of the 
Texas Station, was called in, and his report on symptoms, post¬ 
mortem appearances, and preventive and curative treatment is pub¬ 
lished. “I have had encouraging results (with calves and yearlings) 
from the use of internal antiseptics. * * * When the first symp¬ 
toms of fever appear # * * give a tablespoonful of the following 
mixture in one half pint of water: Balol 4 ounces, iodol 1 ounce, ben¬ 
zol 4 ounces, and alcohol 12 ounces.” 


DAIRYING. 

E. W. Allen, Editor. 

Composition of dairy products, H. Snyder (Minnesota Sta. Bui . 
No. 27 , pp . 50-62 .—Analyses are given of the milk of 8 cows of the sta¬ 
tion herd, taken at different times, and of samples of butter; general 
remarks on the constituents of milk, and the use of the lactometer and 
milk test in determining the character of milk; Fleischmaifs, and 
Hehner and Richmond’s formulas for milk calculation; and five examples 
showing the distribution of milk in cheese-making from normal milk, 
creamed milk, and skimmed milk. 

Tlie legal standard for cheese in this State is that 40 per cent of the total solid 
matter of the cheese shall he hutter fat. In the case of milk skimmed from 3.50 to 
2*75, a removal of over 20 per cent of the fat, over 40 per cent of the total solid mat¬ 
ter of the cheese was hutter fat. In another case in which the milk was skimmed to 
2.80 per cent fat, over 40 per cent of total solid matter in the cheese was hutter fat. 
In the case of normal milk, testing 3.50 per cent fat over 50 per cent of the total solid 
matter was fat. The fats in full milk cheese should always exceed the casein, since 
there is always more fat in the milk than casein and albumen, and a larger per cent 
of the fat recovered in the cheese than of the casein and albumen. * * * 

Artificial digestion experiments were made of the nitrogenous compounds [of 
cheese]. The results are not reported, since it was found that the per cent of salt in 
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the .cheeses compared was not the same, and the salt that was present in -variable 
quantities reacted with the acid in the digestive mixture and introduced an unknown 
factor. In general, it can be said that the casein in well cured cheese from normal 
milk is nearly all digestible. 

[According to the table showing the distribution of ingredients in cheese-making'] 
the amount of fat lost in every hundred pounds of milk is about 0.3 of a pound, and 
is practically the same for both rich and poor milk. The per cent of the total milk 
fats retained in the cheese made from rich milk is greater than that made from poor 
milk. All of the additional fat that is in a rich milk goes into the cheese, and whether 
it pays, financially, to make the extra fat into cheese, depends upon the price that the 
cheese commands. It must be remembered, however, that a good article can not be 
made from poor material. 

An automatic acid measure, G-. E. Patrick: [Iowa Sta. B%il. No. 
19, Nov., 1892, pp. 632-636, Jig. 1). —An illustrated description is given 
of an automatic pipette for rapidly measuring out tlie acid used in the 
Babcock milk test, with directions for making, Tbe apparatus was 
designed by the writer, and is in use at the college creamery, where it 
has been found very satisfactory. 

Tests of dairy apparatus, W. H. Caldwell (Pennsylvania Sta. Bui . 
No. 22, Jan., 1893, pp. 20, Jigs. 4). — A previous bulletin (No. 20) of the 
station (E. S. R., vol. iv, p. 364) detailed the results of a number of 
trials of the Baby apparatus No. 2. The present bulletin presents the 
results of similar tests made with the Victoria hand separator and two 
sizes of the extractor-separator, or butter extractor. Illustrated 
descriptions of these machines are given. Eleven separate tests were 
made with a 30-gallon Victoria hand separator. The average capacity 
of the separator was 337 pounds of milk per hour. The percentage of 
fat in the skim milk ranged from 0.12 to 0.27 per cent and averaged 
0.19 per cent. Out of every 100 pounds of butter fat in the milk, 96.3 
pounds were recovered in the cream, and 3J pounds remained in the 
skim milk. 

Eight trials were made with the extractor-separator No. 2, making 
butter directly from the whole milk. The summarized results of these 
trials are given in the following table: 


Tests of extractor-separator Wo. £. 


Bate. 

Speed 
(hundred 
revolu¬ 
tions per 
minute). 

Temper¬ 
ature of 
milk. 

Milk 
per hour. 

Distribution of fat. 

Shim 

milk. 

Drain¬ 

ings. 

Wash¬ 

ings. 

Butter. 



Degrees F. 

Pounds. 

Per ct. 

Peret. 

Per ct. 

Per ct. 

Aug. 10. 

68-70 

56-57 

696 

7.18 

0.28 

10.30 

82.24 

11. 

68-72 

50-60 

665 

8.79 

0.30 

2.83 

88,08 

23. 

72 

59-00 

500 

7. 58 ‘ 

0.09 

0.64 

91 69 

24. 

72-80 

59-60 

471 

9 21 

0.18 

1.54 

89.07 

25. 

72 

60 

472 

9.52 

0.19 

0.77 

89.52 

Sept. 3. 

72* 

58-00 

534 

10.84 

0.20 

1.01 

87.05 

5... 

72 

58-59 

448 

8.62 

0.35 

1,38 

89.65 

6. 

70-80 

60 

467 

8.51 

0.20 

3.27 

88,02 

Average. 



532 

8^T 

0,22 

2.83 

88.17 

Average excluding Aug. 10 and 



Sept. 3...... 



504 

8.70 

0.22 

1.74 

89.34 


Fell to 60 for a few minutes. 
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It will be seen tliat tlie machine showed a capacity of 500 tp/600 
pounds of milk per hour, and recovered on an average 80.31 pounds of 
butter fat for every 100 pounds of fat in the milk. 

In our experience with the above machine it can not be said that we have secured 
a satisfactory quality of butter. The most serious defect we have noted was its 
lack of body. The aggregations of granules as they came from the machine inclosed 
large amounts of water and extracted milk, which they held very obstinately, mak¬ 
ing the butter much more difficult to work and prepare for market than butter from 
ripened cream. The finished butter in all cases contained a large percentage of 
water. As regards the matter of flavor, tastes will differ. Some among our cus¬ 
tomers preferred the butter from the extractor; others that from tlie ripened cream. 
Samples which were sent to commission merchants, they not knowing the source of 
the samples, were in nearly every instance condemned as lacking in flavor. A much 
larger proportion of salt must be worked into the granular butter to attain the same 
degree of saltness in the finished product. 

The extractor-separator No. 4, a smaller size, was used as an ex¬ 
tractor in four trials. The machine was run by power. 

Out of every 100 pounds of butter fat in the milk 91.52 pounds were recovered in 
the butter, this being nearly 2 pounds better than in similar trials with the larger 
machine. 

Not only was there this greater efficiency of the smaller machine, hut in our ex¬ 
perience the running or handling of the machine was much better, and to all appear¬ 
ance the butter from the small machine was of much more satisfactory quality than 
that from the larger size. 

This same machine (No. 4) was used as a separator in six trials, in 
five of which the machine was run by steam power. It showed an 
average capacity of 386 pounds of milk per hour. The fat in the 
skimmed milk ranged from 0.15 to 0.22, and averaged 0.18 per cent. 

On the average of the six trials, 96.91 per cent of the total butter fat 
in the milk was recovered in the cream. 

Hints to cheese-makers, G. L. McKay (Iowa Sta. Bui. Ho. 19, 
Nov., 1892, pp. 627-631 ).—Practical suggestions on the handling of milk 
in cheese-making. 


AGBICTJXTUBA1 ENGINEERING. 

The duty of water, L. G.Oabpenteb (Colorado Sta. Bui. No.22, Jan., 
1893,pp. 32, figs . 10 ).—This is a preliminary report on observations u in¬ 
tended only as a step towards determining the present practice in Ool- 
orado. w 

Since with us in Colorado—as indeed throughout all of the arid West—the land 
far exceeds the water supply, the ultimate extent of our irrigated area, and there¬ 
fore of our profitable agriculture, depends upon the use we make of our water. If 
lavishly used, our productive an a is correspondingly limited; if wisely and econom¬ 
ically used, the greater will be the area capable of supporting a population, and con¬ 
sequently the greater will be our public wealth. * Y * The current value of 
water rights indicates the value of the water in the consideration of the community. 
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In most cases the water rights are subject to the uncertainties of the streams, and 
can not he absolutely relied upon to furnish water when most needed. Neverthe¬ 
less, they are currently rated even in the new communities at from $10 to $15 per 
acre, and when the rights are certain to furnish the water the value is greater. * * * 
At present we have something like 1,500,000 acres under cultivation in this State. 
A doubling of the duty would increase the public wealth of the State from this 
source alone by $20,000,000 at the present estimates of water rights, and an increase 
of 25 per cent would mean an increase of $5,000,000 from this source alone. * * * 
The observations and measurements which are here reported are some of those made 
during the past three years in the Cache a la Poudre Valley, one of the first valleys 
in the State to be developed. The results are principally from the records of self- 
recording instruments. These were placed so as to record all the water which 
passed through weirs, which were so placed as to measure all the water applied to 
various crops. Instruments have been placed so as to measure the water applied to 
crops of potatoes, of alfalfa, of clover, of native hay, of wheat, and of oats. v * * 

We have the record of three seasons of the amount of water used by the Cache a 
la Poudre Canal Company No. 2, one of the original Greeley Colony canals. From 
the skill of the farmers drawing water from it, and from the fact, that it is oue of 
the original Greeley Colony canals, it perhaps best represents what would be the 
practice of skillful farmers in the valley when water is supplied to them as they de¬ 
sire it. * * * The experience gained in these measures has shown the difficulties 
to he encountered, and will enable us to make the determinations of the future more 
satisfactory. But though confessedly incomplete, tlie importance of a more general 
knowledge of the subject makes it desirable to publish such results as we have. 

The results, reduced to a common basis by R. E. Trimble, are given 
in numerous tables and diagrams. 

The duty, as estimated in acres per cubic foot of \frater per second, may vary be¬ 
tween wide limits, according to the method of estimation, and on the same farm and 
the same depth of water applied. Unless theso conditions are taken into account, it 
is better to estimate the depth of water needed and the time through which it is 
necessary. There is less difference between different canals and different users than 
is generally considered true. 

The amount of water given at one irrigation depends more upon the preparation 
of the ground or its conditions than upon the crop. Under Colorado conditions, irri¬ 
gations of less than 6 inches in depth are rarely given. 

The difference between the nominal rates of duty in Colorado and those in other 
countries has been partly because those of Colorado are based upon the use in June, 
the month of the greatest need, while those of others take the whole season or year 
through. When reduced to the same basis, the practice in Colorado agrees favor¬ 
ably with that of other countries. It would seem as probable from the measures 
that the average duty of 1 cubic foot per second flowing constantly, as measured at 
the head of the canal, is 60 to 65 acres in June to 175 to 300 for the whole season. 
The last represents the conditions when a reservoir is available in which water may 
be stored. 

A diagram for determining the duty of 1 second-foot of water under 
different conditions is given. 
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STATION STATISTICS. 

Organization of Idaho Station, E. Milliken (Idaho Sta. Bui, No, 

1, Sept., 1892 , pp. 4).— The station was organized February 26,1892, as 
a department of the College of Agriculture of the University of Idaho, 
under the act of Congress of March 2,1887. The headquarters of the 
station are at Moscow, hut field experiments will be carried on at 
Grangeville, Idaho Falls, and Nampa. The farms obtained for this 
purpose were unimproved and only preparatory work was undertaken 
in 1892. 

Proposed work of Idaho Station, E. Milliken (Idaho Sta. Bui. 
No. 2, Bee., 1892, pp. 7). —A brief statement of the objects of experiment 
station work, with special references to the needs of such work in 
Idaho. 

Publications of the North Carolina Station from March, 1877, 
to September, 1892 (North Carolina Sta. Bui. No. 87, Sept. 15,1892, 
pp. 20). —A subject list of all the publications of the station. A con¬ 
siderable number of these publications were included in the list pub¬ 
lished in E. S. R., vol. m, p. 960. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGRICULTURE. 


Investigations into the nature, causation, and prevention of 
Texas or Southern cattle fever, T. Smith and F. L. Kilbobne 

(Bureau of Animal Industry, Bui. No. 1,1803, pp. 301, plates 10, figs. 7).— 
The subjects treated in this bulletin arei The nature of Texas cattle 
fever, period of incubation, symptoms, pathological changes, causa¬ 
tion or etiology, the microorganism, the transmission of Texas fever 
by means of the cattle tick, the life history of the cattle tick, the rela¬ 
tion of the cattle tick to the period of incubation of Texas fever and to 
the infeetiousness of southern cattle, immunity and protective inocu¬ 
lation, diseases resembling Texas fever on other continents, and prac¬ 
tical observations and conclusions. The appendix contains full notes 
on all cases of Texas fever investigated. 

“ The destruction of red corpuscles is the essential phenomenon of 
Texas fever from which all the various pathological processes take their 
origin.” Numerous examples are given in which this disease caused a 
reduction in the number of red corpuscles in a cubic millimeter of blood 
from about 6,000,000 to the neighborhood of 2,000,000. From one sixth 
to one eighth of all the red corpuscles usually circulating in the body 
are destroyed in 24 hours at certain stages of the disease. 

A. mild, rather prolonged, usually non-fatal type of Texas fever was 
also observed in these experiments. It is largely an autumn disease, 
and manifests no symptoms of Texas fever to the unaided eye. In this 
mild, non-fatal form the rate of destruction of blood corpuscles is less 
rapid than in the acute form. 

The microorganism which causes this destruction is thus described: 

When Wood is drawn from the skin during the [acute form of Texas] fever and 
examined at once with high powers (500 to 1,000 diameters, Zeiss apoahrom., 2 nc » n , 
oculars 4 and 8) certain corpuscles will be found containing two pale bodies of a 
pyriform outline. One end of each body is round and the body tapers gradually to 
a point at the other. They vary somewhat in size in different cases, but the two 
bodies in the same corpuscles are as a rule of the same size. They are from 2 to 4 jx 
in length and 1.5 to 2 ji in width at the widest portion. Their tapering ends are 
directed toward each other and usually close together 5 their rounded broad ends 
may occupy various positions with reierence to each other. They may be seen 
together with the axes of the bodies nearly parallel or they may be far apart, the 
axes forming a straight line* * * * The bodies themselves have a homogeneous, 
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pale ajjpearauce, contrasting markedly with the inclosing red corpuscles from which 
they are sharply outlined. There is no differentiation into peripheral and central 
zone, and no granular appearance of the body. Several slight variations in the appear¬ 
ance of these bodies at different times have been noted. The smaller forms are as 
a rule homogeneous; the larger forms are very frequently observed to bo provided, 
in the rounded end of the pyriform body, with a very minute spherical body proba¬ 
bly not more than 0.1 to 0.2 ju in diameter, which contrasts dark with the body 
itself. In several cases it manifested a brilliant luster with very high powers. In 
the largest pyriform bodies there was seen in the center of the enlarged end a some¬ 
what larger round or oval body which seemed to take the place of the smaller body 
or else he associated with it. This second body was from 0.5 to 1 jit in diameter. It 
changed its appearance with the focus. At a low position of the objective the para¬ 
site appeared dark with a light round spot in the enlarged end. At a higher position 
of the objective the inner body appeared dark, inclosed in the lighter pyriform out¬ 
line. One or both of these bodies were observed in some of those forms undergoing 
amceboid changes. * * * 

While only a few parasites may circulate in the blood, the infection may reach 50 
per cent or even more in the internal organs. The parasites as they appear in the 
capillaries differ somewhat in form from those in the circulating blood. * * * 
Of the internal organs the kidneys usually contain the largest numbers; not infre¬ 
quently from 50 to 80 per cent of all the corpuscles are infected. 

These parasites were observed in a free state (due to the disintegra¬ 
tion of the infected corpuscles) in the blood from the heart muscle and 
in the kidneys. None were found free in the circulating blood. 

The mild (usually autumnal) cases of the disease * * * are characterized by 
the presence of the smaller stages of the parasite. While the pyriform bodies are 
not entirely absent they are very rare. * * * 

In the mild type we have from 5 to 50 per cent of the red corpuscles in the circu¬ 
lating blood infected for a period of from one to live weeks. * * * In the fresh 
preparations of blood this small stage of the parasite is as a rule invisible. Rarely 
we may observe it on the very border of the corpuscle as a round pale spot about 
0.5 ju in diameter, which does not change its place. When dried films of blood are 
stained in alkaline methylene blue the parasites appear as round coccus-like bodies 
from 0.2 to 0.5 ft in diameter and situated within the corpuscle on its border. They 
sometimes appear as if situated on the border hut outside of the corpuscle. As a rule 
only one is found in a corpuscle. In many cases a division of the coccus-like body 
into two parts could be clearly made out. The separation was noticeable as apaler line 
and a constriction at either end similar to the division of certain micrococci. 

Inoculation experiments, in which a comparatively small quantity of 
blood from diseased cattle was introduced under the skin of healthy sus¬ 
ceptible cattle, resulted in a severe and even fatal infection. 

The experiments with ticks at the experiment station of the Bureau, 
near Washington, D. C.,covered four years. In 1889, “in the field con¬ 
taining the ticks only, and in which Southern cattle at no time entered, 
all three exposed adult natives took the disease. In the field contain¬ 
ing Southern cattle from which the ticks had been picked no disease 
appeared. Finally, in the two fields which contained Southern cattle 
and ticks together, three out of six natives became diseased. * * * 
[In 1890] ticks were hatched artificially and placed on cattle with the 
result that Texas fever appeared in every case. ?? 
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These results were further confirmed in 1891 and 1892. In 1892 in du¬ 
plicate experiments susceptible cattle were exposed to North Carolina 
animals, which latter were kept free from ticks by picking off daily all 
ticks that could be found. Thus none were allowed to propa gate. T1 lis 
exposure without ticks induced not a single case of Texas fever. “The 
conclusion from these experiments that the tick is necessary to cause 
infection in Northern cattle may be regarded as demonstrated.^ 

The life history of the tick explains why natives placed in an infected 
inclosure at various intervals before the appearance of the young ticks 
will all contract the disease at the same time, and why Southern cattle 
which receive no more accessions of young ticks become harmless in 
twenty-five to thirty days after leaving their tick-infected pastures. 

In one or two years at the North, adult Southern cattle did not lose 
their immunity against Texas fever. Two calves from Southern parents, 
but bom near Washington, when exposed to Southern animals, devel¬ 
oped mild cases. 

These experiments demonstrate the important fact that one attack of Texas fever 
does not necessarily protect the animal from a second attack. Of the eighteen [recov¬ 
ered] cases seven may he said to have remained practically unaffected during tlio 
second exposure. Of the remaining eleven three died during the second exposure. 
* * * If a preliminary mild attack could he induced hy artificial means the fatal 
effect of a second attack might be averted. 

Perhaps the simplest manner of producing a mild, usually non-fatal, attack is to 
expose cattle on pastures which have been infected with ripe, egg-laying ticks at 
some specified time in the faU. * * * 

In the latitude of Washington we found in 1889 the middle of September a con¬ 
venient time for the infection. In more northerly latitudes the exposure should be 
correspondingly earlier. Cattle exposed in this way take Texas fever invariably, 
but the mortality is practically zero. Such animals may die of a second attack dur¬ 
ing the succeeding summer, but a second mild exposure during the following autumn 
may furnish a sufficient protection. Inasmuch as the recovery from eveu severe 
attacks of Texas fever is usually complete and not followed by any permanent 
debility, such mild attacks would not be likely to cause any permanent injury to the 
exposed animals. 

Cattle may be deprived of ticks on a large scale without the use of any disinfec¬ 
tion if the following plan be adopted: Two largo fields in a territory naturally free 
from cattle ticks are inclosed. The tick-bearing cattle are put into the first inclosure 
and kept there about fifteen days. They are then transferred to the second inclosuro 
for the same length of time. Thirty days after the beginning of their confinement 
they may be considered free from infection. The cattle drop the ticks as they ripen 
in the inclosures. By being transferred to a second (or even a third) inclosuro they 
are removed from the possible danger of a reinfection by the progeny of the ticks 
which dropped off first. It is evident that such inclosures can only be used once a 
season. 

Conclusions,~(l) Texas cattle fever is a disease of the blood, characterized by a 
destruction of red corpuscles. The symptoms are partly due to the anaemia pro¬ 
duced; partly to the large amount of debris in the blood, which* is excreted with 
difficulty, and which causes derangement of the organs occupied with its removal. 

(2) The destruction of the red corpuscles is due to a microorganism or micro-par¬ 
asite whieh lives within them. It belongs to the protozoa and passes through sev¬ 
eral distinct phases in the blood. 

22004—No. 9-5 
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(3) Cattle from tlie permanently infected territory, though otherwise healthy, 
carry the micro-parasite of Texas fever in their blood. 

(4) Texas fever may be produced in susceptible cattle by the direct inoculations 
of blood containing the micro-parasite. 

(5) Texas fever in nature is transmitted from cattle which come from the perma¬ 
nently infected territory to cattle outside of this territory by the cattle tick (BoupM- 
IUS 1)0V18). 

(6) The infection is carried by the progeny of the ticks which matured on infected 
oattle, and is inoculated by them directly into the blood of susceptible cattle, 

(7) Sick natives may be a source of infection (when ticks are present). 

(8) Texas fever is more fatal to adult than to young cattle. 

(9) Two mild attacks or one severe attack will probably prevent a subsequent 
fatal attack in every case, 

(10) Sheep, rabbits, Guinea pigs, and pigeons are insusceptible to direct inocula¬ 
tion. (Other animals have not been tested.) 

(11) In the diagnosis of Texas fever in the living animal the blood should always 
be examined microscopically if possible. 

Report upon investigations relating to the treatment of lumpy- 
jaw, or actinomycosis, in cattle, D, E. Salmon (. Bureau of Animal 
Industry, Bui. ATo. 2, Feb., 1893 , pp. 90, plates 8 ).—A statement of the 
controversy between the officials of the Bureau of Animal Industry 
and the Illinois Board of Live Stock Commissioners regarding animals 
affected with lumpy-jaw; the official correspondence on this subject; 
estimates of the loss suffered by owners of condemned cattle; a 
citation of authorities to show that actinomycosis is not transmitted 
from bovines to man; experiments to test the contagiousness of acti¬ 
nomycosis; cost and effect of the iodide treatment; success of indi¬ 
viduals using iodide of potassium; notes on treatment and post-mor¬ 
tem examinations; and illustrations showing diseased animals. 

In 1S92, 185 animals affected with actinomycosis in various stages of 
the disease were treated in Chicago by the Bureau of Animal Industry, 
To test the contagiousness of actinomycosis, 21 healthy cattle were tied 
in the stable between the diseased animals, so that the former were 
forced to eat food soiled with the discharges from the tumors, and to 
inhale the breath from the diseased cattle. At the end of four months 
these 21 head were slaughtered, when post-mortem examination showed 
that all were unaffected. 

The diseased cattle were given iodide of potassium internally. 

In treating actinomycosis in cattle with iodide of potassium the dose should never 
exceed 1 gram (one-fourth dram) for every 100 pounds live weight, the proper doso 
being from 8 to 12 grams (2 to 3 drams), according to the size of the animal and the 
extent of the lesion. This dose may be given from live to six days, when the ani¬ 
mal will show slight symptoms of iodism, viz., discharge of thick mucus from the 
nose and excretion of tears. The manure will become rather dry, but that is easily 
repaired by giving a dose of Glauber salts and some bran mash. This will restore 
the appetite, and two days after the last dose is given the animal will be ready for 
another week's treatment, and so on until a cure is effected. If these precautions are 
taken, no ill effect will result from the treatment, and if properly fed the animal 
will gain in condition uninfluenced by the medicine. There is, however, a great 
difference as to the individual effect of the medicine on animals, but any farmer who 
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takes an interest in seeing his stock doing well will easily perceive when it is time 
for him to stop and give the animal rest for two or three days. 

The medicine is best administered dissolved in water and given by means of a 
slender, long-necked bottle. * * * 

One dose of medicine is dissolved in about a pint of water, the steer is seized by 
the nose to hold uxi the head, and the contents of the bottle is emptied into the 
month without fixing or securing the tongue in any way. * * * 

The most convenient way is to have the medicine, which is easily dissolved, pre¬ 
pared in a concentrated solution of the strength 1 to 2 (2 drams of the solution to 
contain 1 dram of iodide of potassium). The drug must he dissolved in distilled or 
rain water, as otherwise a precipitate will form from the salts present in common 
water. With such a concentrated solution and a measuring glass it is easy to meas¬ 
ure out the exact dose for every animal and pour it into the wine-bottle, half filled 
with common water. * * * v 

The amount of medicine used in a single case ought never to exceed 1 pound, equal 
to an expense of $3. * * * When the tumor is not connected with the bony tissue, 
hut is lying loose in the connective tissue under the skin, a favorable result may be 
expected in from two to five weeks, according to the size of the tumor and to the 
susceptibility of the individual toward the effect of the medicine. It is not neces¬ 
sary to continue the treatment until the tumor has disappeared completely, but 
it may be stopped when it.has shrunk to about one-third of its original size, and 
the remainder will usually disappear without further treatment. 

November 29,1892, two lots of cattle experimented upon were killed. Each lot con¬ 
tained forty head, the one consisting of cattle that were supposed to be completely 
cured, while the second lot included all the old chronic cases, where a successful re¬ 
sult could not he expected in the time limited for the experiment. * * * 

The forty cattle which were supposed to he cured proved to be so with the excep¬ 
tion of two, which had small actinomycotic tumors in the lung containing living 
actinomyces. In nine other eases traces of the disease were found at the place 
where the tumors had been located, but these traces were so insignificant, ranging 
in size from a pin’s head to a bean, that they did not amount to anything. 

The first lot were all in good condition, some of them very fat, and the greater 
part of the second lot also were in a very satisfactory condition, only a few of 
them being really poor. A noteworthy fact is that only two out of each lot had 
actinomycotic lesions in the internal organs, in all cases in the lungs. This would 
hardly have beeu the case if the cattle had not been treated. In some cases a few 
small nodules, in size from a millet seed to a pea, containing a clieesy, greenish 
detritus mass, were found in the wall of the small intestines, hut a microscopical 
examination of these lesions gave negative results with regard to actinomycosis. 
The final result of the investigation was that out of the first lot 38 were passed 
as fit for human food, while the two cases affected with actinomycosis in the lungs, 
were condemned. Of the other 40 only 5 were passed and 35 condemned, though 
many of them were big fat steers with the lesion located on the jaws and no inter¬ 
nal lesions of any kind. The tumors on the greater part of these did not contain 
any pus, and the granulomatous tissue had undergone a fibrous metamorphosis, and 
subsequently did not contain any actinomyces possessed with regenerative power. 

Of the 80 cattle slaughtered on November 29, 43 were pronounced practically 
cured and fit for food by the inspectors of the Bureau of Animal Industry, and 25 
were pronounced to he completely cured and fit for food by the State veterinarian. 
Considering that this number included 40 of the very worst cases taken for experi¬ 
ment, the result can not but be considered as extremely satisfactory. If the conclu¬ 
sions of the Bureau inspectors are taken, the result is a cure of 53 per cent of the 
. affected animals. 

December 2, 20 more head of cattle were killed. These had been stabled in the 
same barn as the rest and had been treated from three to six weeks each with proper 
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intervals. ^ * They were all pronounced cases, but only the soft tissues were 

involved. Tlie lesions were about the same as those in the first lot, hard, fibrous 
tumors, the size from a goose egg to a child's head, located in the loose connective 
tissue under the skin in the submaxillary or sublaryngeal space. They all recov¬ 
ered completely, and at the post-mortem examination no traces of the disease were 
found except in two cases, a hard, fibrous induration in the skin, where the tumors 
had been. They were all passed as fit for human food. 

With. 85 animals which had been under treatment, and which were 
slaughtered January 27 and 28, the results were as follows: 

The number found on post-mortem examination to be cured was 68, or 80 per cent 
of the whole number. Of the 17 condemned as not cured there -were internal lesions 
of actinomycosis in the lungs of three. About ty per cent of this lot of animals, 
therefore, showed internal lesions. 

Of the whole number under treatment, which were killed and examined, viz, 185, 
there were found to be cured 131, or about 71 per cent. The number showing* inter¬ 
nal lesions was 7, or 3.8 per cent of the animals in the experiment. 

This result is extremely gratifying, and proves that a large proportion of the ad¬ 
vanced eases of actinomycosis are curable by tbe internal administration of iodide 
of potassium. If taken in tbe early stages of the disease, there is no doubt that 85 or 
90 per cent would yield to this treatment. 

The more destructive locusts of America north of Mexico, L. 

Bruner (Division of Entomology, Bui. N~o. 28, pp. 40, figs. 21 ).—This 
bulletin, which is supplementary to Bulletins Xos. 25 and 27 of the 
Division of Entomology (E. S. R., vol. m, pp. 55 and 907), contains illus¬ 
trated accounts of nineteen species of Acridiinse “ which have occurred 
in this country in such numbers as to attract particular notice, or which, 
from their known habits and relationships, are liable to become injurious. 
Each species is fully described in all its stages, so far as these are 
known, and its range and particular habits are given.” 

The following species are described: American locust (Schistocerca 
americana ), large green bush-locust (Aeridium shoshone), small green 
locust (A. frontalis), long-winged forest locust (Dendrotettix longipennis), 
differential locust (Melanoplus dijfcrentialis), robust locust (If. robustus), 
two-striped locust ( M.Mvittatus ), detestable locust (M.fcedus), devastat¬ 
ing locust (If. devastator), narrow-winged locust (If. angustipennis), 
herbaceous locust (If. herbaeeus), Rocky Mountain locust (M. spretus), 
jesser migratory locust (If. atlanis), red-legged locust (M.femur-rubrmi), 
jead-colored locust (If. plumbeus), Pesotettix enigma, pellucid-w'inged 
locust (Gamnula pellueida), long-winged locust (Dissosteira lonyipennis), 
and pale-winged locust (D. obliterata). 

The bollworm of cotton, F. W. Mally (Division of Entomology 
Bui. 2fo. 29, pp. 73, plates 2).— A report on an investigation of the cot¬ 
ton bollworm (Heliothis armigera ), in continuation of that presented 
in Bulletin Xo. 24 of the Division of Entomology (E. S. R., vol. n, p. 
746). The subject-matter is arranged under three general heads: 
Habits and natural enemies, remedies, and bacteriological experiments 
with insect diseases. Tabulated data are given for observations on the 
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amount of injury caused by tlie bollworm to corn and cotton. In tlie 
fields examined the damage to cotton is estimated at 18 per cent, which 
is probably much higher than the average. The damage to corn is 
comparatively slight under ordinary conditions. Among other food 
plants of the bollworm mentioned in this article are tobacco, tomatoes, 
peas, beans, and wild ground cherry ( Physalispubeseens ■). Observations 
on the insect in its different stages and on parasites and other natural 
enemies are given. A number of insects, the ravages of which are often 
mistaken for.those of the bollworm, are briefly described. Experiments 
with lights and with poisoned sweets are reported, which confirm pre¬ 
vious conclusions regarding the inefficiency of these means of repres¬ 
sion. Aqueous decoctions of pyrethrum having failed to destroy the 
bollworm, cold and hot oil extracts of this insecticide were tried. The 
emulsified hot-oil extract was much more effective than any other 
preparation of pyrethrum, but whether* this preparation can be made 
practically useful is doubtful. Experiments with corn as a trap crop 
again showed that this was a reasonably satisfactory means for mate¬ 
rially decreasing the ravages of the bollworm on cotton. 

The plan to he recommended to the planter for using the trap-corn method of pro¬ 
tecting his cotton against bollworm injury may he summed up as follows: When 
planting the cotton leave vacant strips of five rows for every twenty-five of cotton 
to he plauted in corn. At the earliest possible time plant one row of this with an 
early maturing sweet corn. It should not he drilled in too thickly, since only a 
minimum number of plants and ears is desired. During the silking period of this 
corn frequent careful examinations must he made as to the number of small white or 
brownish banded eggs, hardly larger than a pinhead, found upon them. As soon as 
no more fresh white eggs are found each morning, the silks and ends of the ears 
should he cut away and fed or burned in order to destroy the young worms and the 
eggs. A few eggs may he on the leaves of the plants, and since no more growth is 
to he made, they also should he cut and taken from the field. * * * 

The next planting should he three rows of dent corn, drilled in late enough to 
bring the silking period about the first of July or a little later. These rows catch 
immense numbers of eggs and lame, but should he left to mature, in order that the 
natural enemies which parasitize the eggs and prey upon the larva) may not be de¬ 
stroyed. Furthermore, the cannibalism previously discussed, which occurs in this 
com under such crowded conditions, reduces the number of worms reaching matu¬ 
rity to a minimum, and these can well he allowed to escape if the natural enemies 
he saved thereby. To trap these escaped individuals, the fifth and last row of 
the vacant strips should he planted to sweet corn at a time calculated to make it 
reach full silk about August 1, when the moths begin issuing again. This expedient 
allows the planter to save the second planting as a crop. The corn produced in this 
way is large enough in quantity to pay for the expense of cultivation and manage¬ 
ment, and the sacrifice made in cropping the five rows with corn instead of cot¬ 
ton. * * * 

If the first two plantings are well managed, the number of the earlier broods will 
he so reduced that the August brood will not he capable of inflicting great injury, 
and in less infested regions the third planting may even become superfluous. 

It is not necessary or advisable to crop the entire plantation with com and cotton 
as recommended. The end will he attained if 5-acre strips of alternate corn and 
cotton he planted for every fifty acres of cotton. 
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The bacteriological experiments described in this report are prelim¬ 
inary in tlieir nature, and have thus far given only suggestive results. 

Distribution and consumption of com and wheat (Division of 
Statistics, Report, Mar., 1893, pp. 16 ).—Notes and tabulated data re¬ 
garding the crop of corn and wheat in the United States in 1S92, the 
stock on hand March 1,1893, the amount consumed in the locality 
where the crop was grown, and the amount put on the market. 

Report of the statistician (Division of Statistics, Report No. 102, 
n. ser., Mar., 1893, pp. 75-95 ).—This includes the following articles: 
Agriculture in Alaska, foreign official crop estimates, European crop 
report, wheat crop of the world, and freight rates of transportation 
companies. 

The wheat crop of the world for the year 1892 is summed up as fol¬ 
lows: 


Wheat crop of the world in 1892. 


Continents. 

Bushels. 

.North America.. 

560,548,540 
47,549,418 
1,332,017,878 
356,371,776 
34,384,393 
37,096,221 

South America. 

Asia ....... 


Australasia....... 

Grand total......... 

2,347,968,035 



Climatology of the cotton plant, B. H. Mell (Weather Bureau , 
Bui. No. 8, pp. 68, charts 6, map 1 ).—This monograph is intended to be 
simply “an introduction to the study of cotton and its climate.” The 
data which it contains have been collected from “numerous United 
States Government reports and publications, the files of the Commer¬ 
cial and Financial Chronicle, many agricultural papers and magazines, 
and books relating to the cultivation of cotton in the United States 
and foreign countries.” The subject is discussed under the following 
topics: History of the cotton plant and its species—origin of certain 
varieties, origin of green seed cotton, the extent of the cotton belt, soils 
best adapted to cotton culture; a general discussion of those countries 
where cotton is cultivated to any extent—West Indies, British India, 
Mexico, Australia, Brazil, Argentine Republic, and Egypt; the general 
climatic features prevailing in the southern United States during the 
preparation of the land for the planting of the seed—three regions of 
the cotton belt defined; the climate of the seed-planting season—soil 
temperatures, germinating temperatures; the growing period of the 
plant and its weather conditions; character of the weather best suited 
for the production of fiber during its process of formation; the picking 
season and its weather; comments on years of good and poor crops; 
and discussion of temperature charts. 
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Tlie bulletin is illustrated by charts showing the temperature of the 
summer and winter months in the northern, middle, and southern por¬ 
tions of the cotton belt, and by a map adapted from the Tenth U. S. 
Census, vol. V, showing the extent of the cotton belt in 1892. 

Climatic features prevailing during the preparation of the land for the planting of the 
seed .—Tlie winters of the South are seldom severe, and the temperature rarely reaches 
zero except in the more northern latitudes of the cotton region, and not often even 
there. It is a well recognized fact among cotton planters that those portions of the 
country where the changes of temperature are sudden and the fall reaches zero dur¬ 
ing every winter and sometimes frequently during the same winter, will permit of 
too short a period between frosts to enable the cotton plant to perfect its growth and 
mature its fruit. A careful comparison of [the tables of temperature for from ten to 
twenty-one years with the map showing the area of the cotton belt] will show that 
wherever the altitude or latitude causes the temperature to Tange low during the 
winter and spring months the cultivation of cotton is correspondingly reduced to a 
minimum. 

The climate of the seed-planting season, —The heavy frosts in the South have gener¬ 
ally ended hy April 15, and there is little danger of the young cotton plant becom¬ 
ing killed if it is planted so as to germinate about May 1. It is customary, there¬ 
fore, to put the seed in the ground from April 1 to May 10, the time depending 
largely upon the locality in the cotton belt. With the exception of the extreme 
South the cotton that is planted before April 15 is apt to become reduced in its 
vitality hy cool nights that pirevail during tlie first half of April, In most sections 
of the cotton belt light frosts, with occasional killing frosts, frequently retard the 
growth of vegetation during the first weeks of April, particularly in the northern 
limits of the region. It is, therefore, customary in those portions of the belt to 
delay the planting until the first week in May so as to escape this period of cool 
weather. * * * 

The seasons of rain are so distributed throughout the spring months as to keep 
tlie atmosphere and soil in a condition generally suited for the full development of 
the young plant, and that causes the roots to take a deep hold of the soil and the tap 
root of the subsoil preparatory to contending against the drouths of summer. A 
very wet spring will cause the plant to form numerous surface roots, to the great 
sacrifice of the tap root and those that tend downward. Under these conditions the 
dry season that usually prevails during the summer mouths will soon cause the 
plant to wither and shed its “squares,” because of the dry condition of the surface 
soil in which it is forced to live, and in which it must secure the moisture 
required for its growth. * * * Experience has taught that the rains must 
he distributed during the spring and early portion of summer while the plant 
is young and while it is in its blooming state, so as to keep the soil in the condition 
best suited to yield up its food elements to the rapid demands of the growing 
limbs, leaves, and buds; but at the same time there must bo ample sunshine, 
because the cotton plant loves the * * x sun, and during its entire life 
must have an extra quantity of warm rays. It thrives best in that climate where 
the atmosphere is well warmed by the almost vertical rays of the sun. * * * 

In the middle section of the cotton belt, 46 days out of 100 produce cloudy weather, 
while 54 clays are entirely clear. The [tabular record] shows that 32 days in 100 
throughout the middle portions of the belt are likely to produce rain during the 
spring of the year. * * * 

By May 1 cotton planting has become general throughout the entire area of the 
cotton belt. After the close of the second week in May frost is not likely to occur, 
and, although there may he a few cool nights, the cotton plant Hilts young, tender 
condition stands a very fair chance in all sections of the country under consider¬ 
ation. By a glance at the table of temperatures for May we will see that the mean 
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minimum ranges above 52° at all stations, and at the majority it is al)oyo 60°, 
The minimum temperature, even at the extreme northern stations, never falls below 
35°, and at 25 out of 31 stations furnishing continuous records the minimum is never 
lower than 40°. 

Soil temperatures. —Soil temperatures furnish interesting data for comparison with 
air temperatures in the study of the subject of the climatology of plant growth. 
* * * It is observed that under the influences of the occurrence of high temper¬ 
atures and the generally prevailing flue weather after April 20 the soil becomes 
rapidly warmed and the seed quickly germinates and is generally very well started 
above the surface of the ground by the middle of May. The seed usually takes from 
flv© to twenty days to come up, if the soil is kept comparatively warm and the rains 
have been sufficient to supply the needed moisture. 

j Vhe growing period of the plant and its weather conditions. —This period might be 
properly termed the season from u chopping out” to the appearance of the first 
boll. Irr the central portions of the cotton belt this time is generally from June 1 
to August 1. The first bloom opens early in June and the first boll forms early 
in August. During this period in the life of the plant there must be a large sup¬ 
ply of sunshine and only so much moisture as will furnish the plant with what it 
needs, and at the same time not make the soil so dqrnp as to cause too rapid multi¬ 
plication of surface roots nor cause too great a gtowth of what farmers term 
“weed”—that is, rapid development of stalk and branches to the detriment of 
flowers and fruit. The atmosphere must not be very dry, but there must he that de¬ 
gree of moisture present that will readily become absorbed by the soil at night in 
the shape of dew, with occasional good showers through the season. The surface 
soil must be often stirred during this growing period so as to permit of free circula¬ 
tion of air through the soil, the penetration of the warm sun’s rays, and the con¬ 
densation of moisture from the atmosphere as it circulates over the soft land at 
night and in the cool early morning. In this manner much of the moisture required 
by the roots will be secured, although rains may not he frequent, and at the same 
time an ample supply of sunshine and warmth will give the young buds vigor and 
cause them to open promptly and bring forth healthy, well-developed bolls. 

Experience has shown that the above conditions are required during the growing 
season to produce the best results in cotton culture. Now let us see what are the 
actual climatic conditions prevailing in the cotton belt during the months of June 
and July, and note in what respects they comply with the requirements and in what 
points they fail. To bring out these features, tables taken from the files of the 
Weather Bureau have heeu prepared. A careful examination of these tables will 
present the striking fact that the weather conditions during these two months come 
very near filling all the requirements of the perfect cotton culture. * * * During 
the months of June and July rains are not ordinarily heavy, and floods occur only at 
long intervals. * * * The largest number of rainy days that occur during the 
two months usually take place at stations along the Atlantic and Gulf coasts. At 
stations in the interior the rain is not so frequent, but with the exception of some 
of the stations in Texas there is never less than ten normal rainy days in each month, 
thus furnishing ample moisture for all the demands of the cotton plant while in its 
blooming season. Much rain during this period is decidedly injurious to the plant, 
because the flowers are so singularly constituted that if water accumulates in the 
cups formed by the petals and sepals rapid decay will take place, caused by fer¬ 
mentation of the gelatinous substance generated at the base of the flowers, and the 
forms will shed off and the yield of the plant be correspondingly decreased. * * * 
Much cloudy weather during this period is almost as injurious as continual rains, 
for the reasons already stated—the cotton plant is a sun plant. Now a glance at 
our tables will show that the normal conditions throughout the cotton belt are very 
favorable for the growth of snch a peculiarly delicate plant. If the season during 
April and May has been propitious, the tap root is deep in the soil at this stage of 
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tlie plant and the supply of moisture brought np from below is amply sufficient for 
all demands if a shower falls occasionally. * * * 

This plant can stand a mncli longer drouth while blooming than almost any other 
vegetation, and lienee the fall of rain should not be more frequent than once in three 
or four days, and the showers should be very light, permitting as much as possible 
the largest amount of sunshine. [Tables show] that the number of days on which 
rain is apt to fall during these two months does not exceed 51 per cent at any point 
in the entire region of the cotton belt, and at most places it generally does not ex¬ 
ceed 40 per cent. The average number of sunny days during June and July is 56 
per cent. At many of the stations, however, the percentage of perfectly clear days 
is greater than that given above for the entire region. * * * 

These records show a very uniform condition of the temperature that is so suitable 
for the successful cultivation of the cotton during its flowering period. 

Character of weather lest suited for the production of fiber during its process of forma¬ 
tion. —The first boll generally opens early in August, the interval from the first bloom 
to tlie first boll being about forty to fifty days, the shorter interval being required 
later in the season. The plant continues to bloom during tbe month of August and 
until the latter part of September, but its powers in this regard are steadily reduced, 
as the vitality goes more and more into growing the already formed bolls and bring¬ 
ing them to maturity. * * * 

During this period of the history of the cotton plant there must be an abundance 
of sunshine and a small amount of moisture. * * * In September the probability 
of rain in the northern section of the cotton belt is as 1:4, or one day in four may pro¬ 
duce rain. The normal rainfall for this month in the same region of the cotton belt 
is 3.03 inches, so that the eight days of precipitation may produce on an average 
0.38 of an inch each day. This indicates a dry month in its normal condition, and 
therefore very favorable for gathering the staple. The large per cent of sunshine, 61 
per cent, causes the bolls to open rapidly and preserves the fiber in its purest white¬ 
ness. The tables of rainfall and days of rain and cloudiness show that this character 
of weather continues through October, thus furnishing two months of fine season 
for gathering the crops. In the central portion of the belt we find a similar condi¬ 
tion of the cast of the sky. The probability of rain in September is 27 per cent 
out of 100 j and the per cent of cloudy days is 44, or 56 per cent of sunshiny 
weather. The normal rainfall for this section for September is 4.74 inches, or 0.69 of 
an inch for each of the 8 days of rain. There is more rain throughout the southern 
belt than in either of the other two. The normal is 5.72 inches, tbe probability of 
rain is 1 ;3, or 33 days in 100 may produce rain. The per cent of cloudy days is 44,8. 
So that during September there is a probability of 55 days of sunshiny weather in 
100 . 

The picking season and its weather. —The months of autumn are spent in gathering 
the staple, and by the end of November, if the season is favorable,‘almost tlie entire 
crop will be picked. All that the cotton planters desire during this period of the year 
is that frost will be delayed as late as the last week in November and that after 
the middle of September heavy rainstorms will not occur, but that showers, if 
they come at all, shall he light and not frequent. * * * It is not often in the 
South that heavy rains occur in autumn, and monthly averages seldom go above 3.50 
inches, but more frequently fall below 2 inches. The winds are also generally light, 
so that the cotton is not greatly damaged by being driven out on the ground and 
stained. * * * 

According to charts very carefully made from the records of 100 stations over the 
Southern States, the normal time of frost for October 15 passes as far north as Kit-* 
tyhawk, Charlotte, Chattanooga, Nashville, Cairo, Dodge City, and Fort Elliott, 
while the frost line for November passes through Charleston, Atlanta, Starksville, 
Vicksburg, and Palestine. We may safely assert, therefore, that usually there will 
be good picking season, as far as the temperature is concerned, until November 1, 
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Roots, potatoes, and fodder corn, T. Shaw and C. A. Zavitz 
(Ontario College Sta. Bui. Fo. 86, Feb. 1,1893, pp. 8).— Notes and tabu¬ 
lated data for tests of varieties of turnips, mangel-wurzels, carrots, 
sugar beets, potatoes, and corn. The largest yields were given by 
white-fleshed turnips, long mangel-wurzels, white carrots, and dent 
varieties of corn. The yields of corn fodder varied with distance of 
planting and size of the variety. Mammoth Southern (sweet) gave the 
best results when the plants were 42 by 12 inches apart; Wisconsin 
Earliest (white dent), 30 by 12 inches; Compton Early, 30 by 4 inches.— 
A. o. T. 

Germination experiments, A. Ltttkens ( Beriittelse for Ar 1891 
rorande Frokont rollanstalternas verksamhet, Stockholm, 1893, pp. 221- 
223). —Investigations have been conducted at the seed control station 
at Sydala (Sweden) to study the effect of the soaking of seeds previous 
to the germination test. One lot of seed was soaked in distilled water 
for eight hours, and was then placed in the germination apparatus; 
another lot was put into the apparatus at the same time without any 
previous treatment. The following table shows the results: 

Influence of previous soaking on ike germination of seeds. 


Red clover, 40 samples. 


Alsike clover, IS samples. 


Timothy, 14 samples. 


Kumte of 
days. 

Per cent ger¬ 
minated. 

Total per cent 
germinated. 

Per cent ger¬ 
minated. 

Total per cent 
germinated. 

Per cent ger¬ 
minated. 

Total per cent 
geminated. 
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32.63 

8.23 

32.63 

8.23 

7.90 

2.85 

7.90 

2.85 





2 

44.72 

50.58 

77.35 

58.81 

45.55 

41.65 

53.45 

44.50 





3. 


23.24 

85.55 

82.05 

12.55 

19.50 

66.00 

64 00 





4. 

2.29j 

4.87 

87. S4 

86.92 

5.65 

8.50 

71.65 

72.50 

44.70 

34.10 

44.70 

34.10 

5.| 

0.82 

1,32 

88.40 

88.24 

2.95 

2.25 

74.60 

74.75 

22.50 

23.55 

07. 90 

57.05 

6 . 1 

MMm 

0,51 

88.73 

88.75 

2.15 

2.20 

76.75 

76.95 

12.15 

14.90 

79.35 

72.55 

7. . 

0.25 

0.30 

88.98 

89.05 

1.85 

1.50 

78.60 

78.45 

3.95 

6.05 

83.30 

78.00 

8 . 

0,16 

0,26 

; 89.14 

89.31 

0.80 

0.80 

1 70.40 

79.25 

2.20 

3.60 

85.50 

82.20 

9 . 

0.14 

0.26 

, 89.28 

89.57 

0.85 

0 40 

1 80.23 

79. Go 

1.80 

2.25 

87.30 

84.45 

10 . 

lily 

0.53 

89.70 

90.10 ; 

2.40 

2.50 

i 82.65 

82.15 

1. 30 

2.05 

88.60 


Total .. 

39.70 

90.10 



82. 65 

82.15 



88.60 

86.50 



Hard.. . 

7.35 

7.95 



12.50 

13.75 





Hot germi¬ 













nated . 

2.45 

1.95 



4.65 

4.10 



13.40 

13.50 














Total .. 

160,00 

100.00 

i 


100,00 

100.00 



100.00 

100.00 
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Witli red clover 6 series of experiments gave the same result with 
and without soaking, 14 series higher results after soaking, and 20 
series lower results after soaking; with alsike clover 4 series gave the 
same result wink and without soaking, 7 series higher results after 
soaking, and 8 series lower results after soaking: and with timothy 3 
series gave the same result with and without soaking, 8 series higher 
results after soaking, and 4 series lower results after soaking. 

The author concludes that previous soaking has no definite influence 
on the final result of the germination test, at least as regards the clover 
seeds; the influence on the energy of the germination process, however, 
is plainly noticeable; the soaked seeds germinate largely during the 
first few days, so that not until the fifth or sixth day is the sum of the 
percentage of germination equal in both cases. 

The Skara seed control vStation (director Dr. O. Nylander) studied 
the question of the influence of varying length of soaking on the ger¬ 
mination process ( loc . tit, p. 223). A sample of fir seed was soaked 
nine hours and twenty-five hours, two trials being made in each case 
with 200 seeds. 

Effect on germination of soaldng fir seeds different lengths of time . 



Per cent germinated. 

First 

trial. 

Second 

trial. 

Average. 

Aller 9 hoars’ soaking..... 

83.5 
83.0 
89.0 

77.5 

83.5 

86.5 

87.5 
60.0 

83.5 

84.5 
88 3 
68.3 

After 25 hours’ soaking... 

After 39 hours’ soaking *. 

After 120 hours’ soaking *. 



*3STot from the sample used in the first two experiments. 


These experiments in connection with those of previous years confirm 
the oj)iiiion that forest seeds ought to he soaked for about twenty-four 
hours previous to the germination test, although special cases may 
occur where the length of the soaking period may be shortened or some¬ 
what lengthened without any danger to the germinating power of the 
seeds.*— f. w. woll. 

Determination of crude fiber in feeding stuffs with the aid of 
the centrifuge, W. Thornee (Ghent. Ztg ., 1893, pp. 394) 395). —Sub¬ 
stances containing much fat are freed from fat by treatment with ether 
in a tube fitting the centrifuge, and the ether extract is then separated 
by whirling the tube for a few minutes, pouring off the ether extract, 
and washing the residue with ether. The digestion with dilute acid 
and alkali is carried on in the same tube, heating each time in a boiling- 
water bath and stirring the contents of the tube with a glass rod. 
After each digestion the tube is whirled, the supernatant liquid poured 
off through a weighed filter, and the residue washed twice with water. 
Finally the residue is brought on the filter, washed with alcohol and 
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ether, dried, and weighed. The filter is burned and the loss on ignl 
tion, less the weight of the filter, taken as crude cellulose. 

The author gives the results of a number of parallel determinations 
on rice meal, ground barley, and sunflower-seed cake, which agree within 
0.2 per cent; but no comparative trials with other methods are given. 

It is claimed that the method is both accurate and rapid. Eight de 
terminations can be made in three or four hours.— E. w. A. 

An investigation of Swedish fodder plants, A. G*. Kellg-ren 
and L. F. NTilson (Kgl. Landibrulcs. Alcctd. Handlingar och Tidslcrift , 32 
(1893)jpp. 1-32 ).—An economic, botanical, and chemical study of a num¬ 
ber of fodder plants, mostly from northern Sweden, from the provinces 
of Dalarne and INorrbotten. 

Methods of analysis. —(1) Dry matter: The air-dry samples were cut 
into small pieces and dried for forty-eight hours in an air hath at 70° 
0.; they were then ground and sifted through a 1 mm. sieve, and left 
in the air for some time. About 3 grams of this material was heated 
at 100° O. in a current of 00 2 until the weight was constant. 

(2) Ether extract: 5 grams of air-dry material dried for three hours 
at a temperature below 95° 0., was transferred to a Soxhlet extractor 
and extracted with alcohol and water-free ether for six hours; after 
completed extraction the ether was distilled off, the flasks dried for 
one half hour at 100° 0., placed in a desiccator to cool, and weighed. 

(3) nitrogenous substances: Determined by the Kjeldahl method. 
The separation of the group into amides, digestible and indigestible 
protein, was made according to Stutzer’s methods. 

(4) Crude fiber: The Weende method was followed. Three grams of 
substance was used and the results were corrected for ash and nitrogen 
in the residue. 

(5) Mineral matter: The residue from the determination of dry mat¬ 
ter was ignited on thin platinum disks (1 by 5 by 7 cm.) in a muffle 
oven at a low heat. 

The chemical composition of the grasses and sedges studied is given 
in the following table: 
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Composition of Swedish forage plants. 


Name. 

Moisture. 

Ash. 

Crude 

cellulose. 

Crude 

fat. 

Crude 

protein. 

Nitrogen- 

free 

extract. 

GRASSES. 







1. Iteiltop ( Agrostis vulgaris , With.): 

Per cent 

Per cent. 

Per cent. 

Per cent 

Per cent 

Per cent. 

Air-dry. 

8. 07 

4. 73 

26. 51 

1.49 

9.81 

49.39 



5.14 

28. 81 

1.62 

10.67 

53.73 

2. Wood-liair grass (Aim Jlexuosa, L.): 





Air-dry. 

7.66 

4.25 

29. 86 

2.58 

7.81 

47.84 

Dry. 


4 GO 

32. 34 

2.79 

8.46 

51.81 

3. Baldingera [Phalarts] arandinacea, L.: 





Air-dry. 

7.56 

9.64 

29. 23 

1.60 

9.39 

42.58 

Dry. 


10.43 

31.62 

1.73 

10.16 

46.06 

4 Blue-.iomt grass (Calamagrostis 







stricta , Trill.): 







Air-dry. 

7.14 

3.31 

34. 70 

1.42 

5.57 

47.66 

Dry. 


3. 56 

37.37 

1. 53 

6.21 

51.33 

5. Spear grass (Glyceria spectabilis , M. 







and K.). Cut in July: 







Air-dry. 

7.34 

8.30 

31.06 

1.59 

9.06 

42.65 

Dry.-. 


8.96 

33.51 

1.72 

9.78 

46.03 

6. Spear grass (Glyceria spectabilis , M. 


; 



and K.). Cut in September: 



! 




Air-dry. 

7. 86 

7.28 

26.15 

2.16 

11.50 

45.05 

Dry. 


7. 90 

28. 38 

2. 34 

12.48 

48.90 

7. Mountain meadow grass ( Poa al- 






pina, L.): 







Air-dry. 

9.11 

3.76 

25. 64 

2. 40 

6.19 

52.90 

Dry.. 


4.14 

28.21 

2.64 

6.81 

58.20 

8. June grass (Poa pratensis , L.): 






Air-dry. 

7. 76 

7.11 

31.69 

2.10 

7.37 

43. 97 

Dry. 


7.71 

34.36 

2.28 

7.99 

47.66 

Average for dry matter in 1-8 


6.55 

31.83 

2.08 

9.07 

50.47 

SEDGES AND RUSHES. 







9. Bog sedge (Carex acuta , L.). Cut 







July 29 at Dalame. 







Air-dry .. 

8.71 

3.03 

26.81 

2. 34 

11.50 

47. 61 

Dry.-. 


3. 32 

29.37 

2.56 

12.60 

52. 15 

LO. Bog sedge (Carex acuta , L.). Cut 




July 20 at Norrbotten: 







Air-dry. 

8.04 

4.98 

26.87 

2.33 

7.50 

50.28 

Dry. 


5.41 

29.22 

2.53 

8.16 

54.68 

11. Carex ampnllacea, Good: 




Air-dry... 

6.96 

4.08 

26.16 

2.15 

7.19 

53. 46 

Dry. 


4.38 

28.11 

2.31 

7.73 

57.47 

12. Smaller bog sedge (Carex ccespitosa, 




L.): 







Air-dry. 

8.08 

3.67 

26.50 

2.05 

12.50 

47.20 

Dry. 


3.09 

28.83 

2.23 

13. GO 

51.35 

L3. Slender-leaved sedge (Carex Jili- 




formis, L.): 







Air-dry. 

6.93 

4.53 

28.54 

2.29 

9.12 

48.59 

Dry. 


4.87 

30. 06 

2 46 

9. 80 

52.21 

14. Carex irrigua, Sm.: 







Air-dry. 

7.01 

4.09 

27.24 

2.92 

10.87 

47.87 

Dry... 


4.40 

29.29 

3.14 

11.69 

51.48 

15. Scaly club rush {Scirpus cmbpitoms^ 



L.): 







Air-dry. 

7.21 

2.35 

23.68 ' 

2.02 

9.94 

54.80 

Dry. 


2.53 

25.52 

2.18 

10.71 

59.06 

16. Slender rush (Puncus fthformis, L.): 






Air-dry... 

8.44 

5.28 

24.58 

1.87 

12.56 

47.27 

Dry. 


5.77 

26.85 

2.04 

13.72 

51.02 

Average for dry matter in 9-16. 

i. 

4.33 

28.48 

2.43 

11.00 

53.75 
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Amount anil digestibility of nitrogen in Swedish forage plants. 


Name. 


GRASSES. 

1. Itedtop {Agrostis vulgar Is,'With .): 

Air-dry. 

Dry... 

2. "Wood-hair grass (lira jlexuosa, L.): 

Air-dry. 

Dry. 

3. Balding era [Phalanx] arundinacea, L: 

Air-dry. 


4. Blue-joint grass {Calamagrostis stncta, Trin.): 

Air-dry. 

Dry. 

5. Spear grass (Olyceria spectabilis , M. and !£.). Cut in 

duly: 

Air-dry. 

Dry. 

6. Spear grass (Glyeeria spectabilis, M. and 3v.) Cnl in Sep¬ 

tember: 

Air-dry. 

Dry. 

7. Mountain meadow grass (Paa alpina , L.): 

Air-dry’. 

Dry .... 

8. June grass (Poa pratenm , L.): 

Air-dry.. 

Dry. 

Average for dry matter in 1-3. 

SEDGES AND RUSHES. 

9. Bog sedge (Carex acuta , L.). Cut July 29 at Dalarne: 

Air-dry. 

Dry. 

10. Bog sedge (Carexacuta , L.). Cut July 20, at Norrbotten 

Air-dry... 

Dry. 

11. Carex aynpullacea, Good.: 

Air-dry. 

Dry... 

12. Smaller bog sedge (Carex ccespitosa> L.). 

Air-dry. 

Dry... 

13. Slender-leaved sedge (Carex jiliformis, L.) • 

Air-dry.. .. 


14. Carex irrigua , Sin.: 

Air-dry. 

Dry. 

15. Scaly club rush (Siirptts ccespitosus, L.) : 

Air-dry. 


10. Slender rush (Juncus ftliformis, L.)k 

Air-dry... 

Dry... 

Average for dry matter in 9-16 ... 


Nitrogen. 


Total. 

Amide. 

Digest¬ 

ible. 

Ter cent 
digest¬ 
ible. 

Per cent. 

Per cent 

J’er eent. 


1.57 

0.34 

1.03 

65.5 

1.71 

0.37 

1.12 


1.25 

0.32 

0.94 

75 2 

1 35 

6.35 

1.02 


1. 50 

0.41 

1.09 

72.7 

1.62 

0.45 

1.18 


0.92 

0.20 

0.69 

75 0 

1.00 

0.22 

0.75 


1.45 

0.28 

1.18 

81.4 

1.56 

0.30 

1.27 


1.84 

0.29 

1.44 

78.3 

2.00 

0.31 

1.56 


0.99 

0,26 

0.76 

76.9 

1.09 

0.29 

0.83 


1.18 

0.32 

0.93 ' 

78.8 

1.28 ! 

0.35 

1.01 


1.45 

0.33 

1.09 

73.5* 

1.84 

0.23 

1.16 

63.0 

, 2„ oi 

, o. 25 

1.27 


' 1.20 

0.20 

0. 65 

54.2 

1.30 

0.22 

0.71 


1.15 

0 11 

0.61 

53.0 

1.23 

0.15 

0. 66 


2.00 

0.10 

1.05 

52.5 

2.18 

0.11 

1.14 


1 46 

0.16 

0.78 

53.4 

1.56 

0.17 

0.83 


1.74 

0.14 

0.98 

50.3 

1,86 

0.15 

1.05 


1.59 

0.10 

0.89 

56.0 

1.71 

0.17 

0.96 


2.01 

0.62 

1.32 

65.7 

2.19 

0.08 

1.44 


1.75 

0.24 

1.00 

5. m 


* Equals 6.8 per eent digestible protein in dry matter, 
f Equals 6.3 per cent digestible protein in dry matter. 

The analyses are accompanied by information as to the distribution 
and manner of growth of the various plants, their economic value, 
adaptability to more extended culture, etc. We give below a resrand 
of the paper: 

Grasses. —1. Redtop (Agrostis vulgaris , With.): This is one of the 
most frequent grasses in the valleys and also in the fields of northern 
Dalarue; it seldom grows higher than 25 inches; it is leafy and with a 
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slender stem; it is well adapted to pastures and highly prized for that 
purpose. Jordan, Bartlett, and Merrill found the digestion coefficient 
for crude protein to be 60.4 per cent (artificial digestion coefficient G5.5 
per cent, see above). 

2. Wood-hair grass (Aim flexuosa, L.): This grass is abundant even 
in the driest and poorest places; lienee is one of the best field grasses 
for northern Sweden. It grows best in clearings after pine forests, but 
is also found near and above the forest line. Its growth is variable; in 
open places the root leaves are short and juicy, forming a dense rosette; 
in forests they grow long and slender, and are fewer m number. The 
latter form is best adapted to pasture for cattle, the former for horses 
and sheep. It seems to be unable to stand barn-yard manure. In 
northern Sweden Airafexuosa has the reputation of favorably influ¬ 
encing and even increasing the fat content of milk. 

3. Baldingera [Phalaris] arunclinacea , L.: This is one of our largest 
grasses. It is leafy, well liked as a forage crop for cattle, grows far north, 
and may be cut several times. It grows only on well-drained ground, 
in northern Dalarne, preferably along shallow lake shores with stony 
bottom. In culture experiments conducted for a long series of years 
from 1837 and on, at the experimental grounds of the Swedish Agricul¬ 
tural College, this grass grown on a stiff clay soil, in 1840 produced a 
yield of 16 tons of hay per hectare (7 tons per acre) in three cuttings; 
only half of this yield was secured on moist ground. 

4. Blue-joint grass (Calamagrostis strict #, Trim) grows in all moist 
fields. The stems and leaves of this grass are somewhat hard; hence 
it makes an inferior hay. It will grow even in marshes. It grows 15 
to 30 inches high, blossoms in July, and has ripe seed in a month. 
Chemical analysis would indicate inferior value as a fodder. 

5. 6. Spear grass (Glyceria special) Ms ^ M. and K.) will grow very tall 
even to 80 inches high. It has been mentioned of late as a promising 
fodder plant. It will grow farther south than the above-inentiond 
grasses. Three crops may be secured during the year. Analyses 
given in the table are averages of two samples taken in the beginning 
of July while blossoming, and in the middle of September before blos¬ 
soming. It will be noticed from the analyses that the fall sample con¬ 
tains more protein and ether extract and less crude fiber than the July 
sample. 

7. Mountain meadow grass (Poa alpina , L.) resembles Poet prate-mis, 
but is shorter, with stems 10 to 20 inches long and shorter root leaves. 
It is well liked as a pasture grass; also well adapted to hay-making. 
In the Swiss Alps regions this grass, as well as Meum mutellma and 
Plantago moniana , are prized most highly as pasture grasses. Poa 
alpina is low in protein, but also in crude fiber; high in nitrogen-free 
extract and in percentage of digestible protein substances. 

8. June grass (Poa pratmsis, L.) is common on sloping, well-manured 
ground in Dalarne, and is always most luxuriant during the year when 
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manure is applied. It is well adapted to pasturing. The stem is 25 to 
30 inches high, and the herbage is fine and makes a soft, palatable hay. 
Meadow hay from Dalarne contains 10 to 15 per cent of this grassland 
is saved for horses, while cattle and sheep receive meadow hay of infe¬ 
rior quality, and sedges. This grass blossoms in Dalarne in the begin¬ 
ning of July, and the seed is ripe the middle of August. It is very 
persistent on manured ground. 

According to the chemical composition the above grasses are to be 
ranked in the following order: Glyceria, Baldingera [Phalaris] aruiuli- 
nacca and Agrostis vulgaris , Aira flexuosa , which may be considered 
about as valuable as the two species of Poa , and Galamagrostis stricta. 

Sedges and rushes.— These are generally considered of inferior value 
as forage plants. It is, however, likely that this opinion ought to be 
modified; in northern Dalarne whole regions are found where all pas¬ 
tures are made up wholly of these grasses, and the dairy products made 
there are nevertheless in every way first-class products. 

9-14. Garex acuta , L., G. ampullaeea, Good., G. cmspitosa , L., G. fili- 
formis, L., and C. irrigm , Sm., are all used as hay for cattle; C. ampul- 
lacea and G. filiformis are eaten with avidity by pasturing cows. In 
Dalarne the former is considered the most valuable as a forage plant of 
the five sedges mentioned. The low protein content of the sample 
analyzed does not coincide with this opinion, but it is possible that the 
lateness of the season when the sample was taken (beginning of 
August) accounts for the discrepancy found. Garex acuta is also a 
valuable fodder; it is large and rougliish. G. filiformis grows large, 
but the leaves are few and very slender; G. ccespitosa and G. irrigua 
are smaller varieties. 

15,16. Scirpus ceespitosus, L., as well as Juncus filiformis , L., are both 
doubtless of less feeding value than the true grasses, but they never¬ 
theless fill a place among the forage plants of mountain regions. 
Scirpus may be considered equal to the best varieties of sedges; it is 
developed early in the spring, which is decidedly in its favor. It grows 
to a height of only 10 to 12 inches, while Jmcus is often 5 feet high. 

Considering the average chemical composition of the true grasses 
and of the sedges and rushes, as given in the preceding table, it is 
very striking that the percentages of the valuable constituents, pro¬ 
tein, fat, and nitrogen-free extract, are higher, on an average, in the 
latter, more despised plants, and the crude fiber content of these is 
lower than that of the true grasses. The digestion coefficients for the 
protein compounds in the two groups indicate that the true grasses are 
more digestible, and, calculated on the quantity of digestible protein in 
the dry matter, these are found to contain 6.8 against 6.3 per cent digesti¬ 
ble protein in the sedges and rushes. This difference is not large, how¬ 
ever, and the inferior feeding value of the sedges and rushes must be 
explained in some other way; the more roughish, sharp leaves and 
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stems, which make tliem somewhat less palatable to cattle, may partly 
explain the problem. It is certain, however, that they produce a soft 
and aromatic hay, which is well liked by cattle and horses. Being 
grown far north, with an abundance of pure water rich in valuable 
mineral constitutents, they have a finer, more delicate foliage, and are 
thus more palatable to animals than the same varieties grown farther 
south would be. 

The sedges and rushes are never allowed to form ripe seeds when 
cut for hay in the fields of the northern mountain regions, and there is 
thus no chance for loss of seeds and the valuable protein compounds 
contained in them.— f. w. woll. 

Importance of asparagin as a food nutrient, S. Gabriel (. Zeitseh. 
Biol., 29 (1892) pp. 115-125). —The author reports numerous experiments 
with rats, from which the inference is drawn that asparagin may be of 
value as food, but first becomes of importance when the albuminoid 
supply of the food is deficient. He refers to observations in connection 
with Weiske’s experiments on asparagin. Weiske found that asparagin, 
like albuminoids, hindered the depression in digestibility of the carbo¬ 
hydrates liable to occur when they are fed in large quantities. The 
author likewise noticed that the feces of animals fed on nitrogen-free 
food gave a distinct reaction for starch, showing that this substance 
was being imperfectly digested, while in the case of animals receiving 
asparagin the feces were free or nearly free from undigested starch. 
This leads to the suggestion that action of asparagin is perhaps only ail 
indirect action, favoring the thorough digestion of the carbohydrates 
of the food.— e. w. A. 

Advantages of allowing cows to drink at will, Backiiaus (SeJiles. 
Landw., abs . in Mollc. Ztg1893, No. 4 , p. 40 ).—Tlie trial described was 
made to test the advantages of having watering troughs in the stalls, 
allowing the cows to drink at will. 

A herd of Dutch cows was kept for a time in ordinary stables, and 
water brought to them twice daily; they were then changed to stalls 
having troughs in each manger with constant water supply; and after¬ 
wards they were changed back again to the ordinary stables and 
watered twice. The milk yield increased, on an average, 0.53 liter per 
cow daily, and there was no decrease in fat content. The increased 
yield is calculated to be about 100 liters per cow annually. Unfortu¬ 
nately the abstract does not state the duration of the periods. The 
cows drank a little less when allowed to drink at will than when 
watered twice a day. The author mentions several advantages from a 
hygienic standpoint. —E. w. A. 

Composition of milk and milk products, H. D. Richmond 
(Analyst, Mar., 1898,pp. 50-58). —This is a report for the year 1892 of the 
work done in the laboratory of the Aylesbury Dairy Company. During 
the year 25,931 samples were analyzed, all but a few of which were of 
milk and dairy products. The results are summarized and bring out 
22001—Kb. 9-6 
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some interesting points. Analyses of 13,196 samples of milk as received 
for delivery to customers showed the average composition for the year- to 
be: Total solids, 12.71; fat, 3.91, and solids-not-fat, S.SO per cent; spe¬ 
cific gravity, 1.0320. 

“ During the first three months of the year the quality of tlie milk 
was fully up to tlie average, but iu the latter months a depression, 
especially in solids-not-fat, was noticed. This causes thq yearly aver¬ 
age to be the lowest yet observed, lower than last year. 

“ As usual the highest percentages of total solids and fat are to he 
found in November, while, as is frequently the case, the lowest occur in 
June.” 

One case in which the solids-not-fat were especially low was fouud to 
be due to an abnormally low r milk sugar content. 

Butter had the following composition: 

Composition of butter . 



French butter, fresh. 

French butter, salted. 

English butter, salted. 

Range. 

Average. 

Range. 

Average. 

Range. 

Average. 

Water.-.. 

Per cent. 

13.29-14 93 
83.12-85. 49 
1.09- 2.22 
0.07- 0.18 
25.4-30.8 

Per rent. 
13.98 
84 39 
1.03 
0. 12 
| 29.10 

Per cent. 

11 29-14.32 
81 93-85 35 
2.73- 4.29 
1.20- 3.08 
26.2-32.8 

Per cent. 
12.80 
83.44 
3.70 
2.07 
29.10 

Per cent. 

11.58-16.49 
80.14-80.19 
1.78- 4.98 
1.16- 3.93 
24.9-30.8 

Per cent. 
13.99 
82 08 
3.03 
2.14 
28.10 

Fat. 

Solids-not-fat. 

Salt (in solids-not-fat). 
Volatile fatty acid*/.. 


* Reicheit-Wollny figures. 


A butter made from the milk mentioned above as abnormally low in 
solids-not-fat gave the lowest Eeichert-Wollny figures—24,9. 

Analyses of the ice and liquid portions of frozen milk gave the follow¬ 
ing results: 


Analyses of frozen milk . 



Ice. 

Liquid 

portion. 


Percent. 
96.23 
1.23 
1.42 
0.91 
0.21 
1.009 

Per cent , 
85.62 
4.73 
4.95 
3.90 
0.80 
1.0345 

Tar............. 


Prdteids-,..-....... 

Ash... . . 

Specific gravity ........... 



u The quantity of ice amounted to about 10 per cent in this case. 
The proportions that the various [solid] constituents bear to each other 
is not markedly different in the ice and the portion which is unfrozen, 
showing that no great separation, if any at all, has taken place during 
freezing.” In delivering frozen milk to customers, the proper course to 
follow was to strain off the ice and throw it away. Thawing the ice 
and mixing the two liquids did not give a uniformly normal milk* as 
the solids would continue to separate out. 
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A series of about 2,930 analyses were made to study the tendency of 
cream to rise oil the milk during delivery. The general conclusion was 
that this tendency was overcome by the constant agitation in transit, 
provided tlie milk was not allowed to stand long enough at any time 
during delivery for the creaming to commence. If this took place tlie 
shaking was not sufficient to hinder the creaming, and it continued in 
spite of the motion. “ In rounds which were out for six hours no rising 
of cream could be detected, provided that no long intervals of time 
were permitted in which the milk remained at rest.” 

Comparisons between the Adams and the Werner-Schmid methods 
for fat showed “practically absolute agreement.” In the Werner- 
Sclimid method, as used by the author, 5 c. c. of milk, 5 c. c. of water, 
and about 11 c. c. of strong hydrochloric acid are heated in a tube to 
boiling, over a naked flame, until the fat forms a clear layer on the top, 
the tube being constantly shaken during boiling. The tube is cooled, 
25 c. c. of ether added, and the whole well shaken. After the separa¬ 
tion of the two layers, which “ is practically instantaneous,” the ether 
is pipetted off, a further quantity added, and the treatment repeated 
three times. The ether is evaporated and the fat weighed. 

Single determinations can be made more rapidly by the Werner- 
Schmid method than by the Adams method 5 but the former is held by 
the author to be less convenient where a number of samples are to be 
rested, and scarcely as reliable as the Adams method. 

A series of comparisons of the Keichert-Wollny and the Leffmann- 
Beam methods of determining volatile fatty acids “shows that the 
glycerol saponification (Leffmann-Beam method) gives slightly higher 
results than the alcohol saponification, aud this has been confirmed by 
direct experiment. The use of glycerol has several distinct advan¬ 
tages, among which may be enumerated sharper end reaction, clear 
distillate, absence of possibility of loss of ethers during saponification, 
and saving of time.” 

In the discussion following the reading of the report it was urged 
that 15 per cent of water was the maximum quantity allowable in. market 
butter, though butter direct from the dairy would often contain more 
water. Mr. Eichmond thought his results showed that 15 per cent was 
a sufficiently high amount to allow.— E. w. A. 

Comparative trials of the Babcock milk test, B. Heineich, 
(MoTk. Ztg1893, Wo. pp. 37 , 38 ).—A very favorable report on a series 
of trials of the Babcock milk test, made at the Eostock experiment sta¬ 
tion. The test was compared with the gravimetric method and with 
the lactocrite on numerous samples of normal milk, extra rich milk, 
cream, and skim milk. The centrifuge used for whirling the bottles was 
a more solidly built apparatus than is commonly sold with the machine 
in this country, and allowed of a velocity of 1,500 revolutions per minute. 
A speed indicator was used. On 27 samples of normal milk compari¬ 
sons were made of whirling the bottles at rates of 800 and 1,500 revo- 
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lutions per minute. The agreement of the results with the gravimetric 
results was closer at a speed of 1,500 revolutions than at 800. Bun at 
1,500 revolutions, the largest difference from the results of gravimetric 
analysis was 0.1 per cent less. In nearly one half of the cases results 
by the two methods were identical, or only differed by 0.02, and the 
average difference on the 27 samples was 0.03 per cent (3.G0 by gravi¬ 
metric and 3.63 by Babcock test). 

At a speed of 800 revolutions the results ran from 0.11 to 0.39 per 
cent too low, averaging 3.44 as compared with 3.60 by gravimetric 
analysis. 

Whirling the bottles for a longer time gave no "better results. In 
other words, continued treatment could not make up for the lower rate 
of speed. 

The showing for the lactoerite was slightly inferior to the Babcock 
test when run at 1,500 revolutions, but superior when run at SCO. The 
results averaged 3.60 per cent (gravimetric 3.6G). 

The results of the Babcock test, run at 1,500 revolutions, on richer 
milk, cream, and skim milk were entirely satisfactory, the agreement 
being within 0.07 per cent of the gravimetric results. 

The author concludes that in the modified form (run at 1,500 revolu¬ 
tions) the Babcock test is an exceedingly simple method, fully equal 
in accuracy to any in use for determining the fat content of milk. 
Among its advantages over other tests he mentions the following: 

(1) The operation of the Babcock apparatus is simpler and easier. 
The heating of the milk required by the lactoerite test is avoided and 
the measurement is more direct and simple. As compared with the 
Soxhlet apparatus, the glass parts are much less liable to get broken. 

(2) The fat layer in the tube can be kept for a considerable time for 
reference if the cases are contested. It is only necessary in such cases 
to place the tube in warm water and then whirl again in the centrifuge. 

(3) The milk samples may be measured out into the bottles and left 
for weeks before testing without affecting the accuracy of the result. 
The samples can therefore be kept until a number accumulate and then 
all tested at one time. 

(4) The test is cheaper. At the prices paid in Eostoek, the original 
acid mixture for the lactoerite cost 1.39 pfennigs per test, or the new 
acid mixture over 5 pfennigs. The ether for the Soxhlet test cost 
4.1 pfennigs, while the acid for the Babcock test cost only 0.35 pfen¬ 
nigs per test (about one-twelfth of a cent). 

(5) The cost of the apparatus is also low in comparison with the 
lactoerite and Soxhlet apparatus.— e. w. a. 

A new method for the determination of fat in milk, L. Lie- 
rermann and S, Szekely [Zeitseh. mialyt . Ghem., 32, pp. 168-173 ).— 
The authors believe the methods in which common ether is used as the 
solvent to be lacking in accuracy, owing to the fact that this solvent 
dissolves other substances than milk fat, Attention has previously been 
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called to the matter by one of the authors and by others. When every 
precaution was used it was found impossible to redissolve with sul¬ 
phuric ether all the extract after drying. This was true when the 
Adams method or drying on sand and gypsum was followed. There 
was invariably an insoluble residue. With petroleum ether, on the 
other hand, there was no such residue, and the percentage of fat found 
was slightly lower than with the sulphuric ether. They report a series 
of comparisons of the two ethers, showing differences in results ranging 
from 0.03 to 0.48 and averaging 0.17 per cent of fat, the sulphuric ether 
always giving the higher result. The differences are so large that it is 
believed impossible to explain them on the ground that the excess was 
due to impurities in the paper, sand, or gypsum which the alcoholic 
ether dissolved. It is urged that the excess must have come from a 
solution of something other than fat in the milk. They mention fur¬ 
ther that the ether extract was usually yellowish, while the petroleum- 
ether extract was pure white. 

In view of these facts they recommend the use of petroleum ether. 
They also recommend a new method which is a modification of one 
already published by Liebermann ( Zeitsch . analyt . Ohevn22, p. 3S3, and 
23, p. 476.) 

The method is as follows: 50 c. c. of milk is shaken in a tall cylinder 
with 5. c. c. of potassium hydrate, of 1.27 specific gravity; and then 
with 50 c. c. of petroleum ether, of about 0.663 specific gravity, which 
boils at 60° C., and which leaves no residue on evaporation. The emul¬ 
sion formed is shaken with 50 c. c. of about 96 per cent alcohol, and 
after standing 4 or 5 minutes the ether layer rises. It is shaken 
three or four times, allowing the ether layer to rise each time. This 
suffices to dissolve all of the fat, as experiment has shown. Twenty 
cubic centimeters of the ether-fat layer is pipetted into a small tared 
flask, the ether evaporated on a water bath, and the residue dried at 
110°~120° and weighed. 

Comparisons are reported on 11 samples of the new method and the 
Adams method or drying on sand, using petroleum ether in all cases in 
place of common ether, the differences between the results ranging from 
0 to 0.08, and averaging 0.049 per cent of fat. 

It is suggested that an error arises in calculating the amount of 
milk taken from its volume and specific gravity; and that this might 
be reduced by taking smaller quantities of milk. 

The advantages claimed for the method are accuracy, rapidity, and 
the possibility of repeating tlxe determination from the same ether-fat 
solution.— e. w. A. 

Report of work done at Swedish experiment stations during 
1891 (Verksamheten vid de Tcemislm stationerna for jordbrulceioch niirin - 
gerna under dr 1891 , Stockholm, 1893).— The report shows the activity 
of the Swedish experiment stations along the different lines taken up 
for study. The great bulk of the work relates to the control of agri- 



778 


EXPERIMENT STATION RECORD. 


cultural products and foods. The seven Swedish stations are located at 
Skara, Halmstad, Kalmar, Yesteras, Oerebro, Hernbsand, and Jimkop- 
ing. Of these the two first mentioned and the Vester&s and Oerebro 
stations are of greatest importance. 

The total number of samples submitted for analysis during 1891 at 
all the stations was as follows: Soil, 375; soil amendments, 60; fertil¬ 
izers, 749; feeding stuffs, 425; water, 214; dairy products, 13,619; food 
products, 234; for detection of poisons (wall paper, clothes, yarn, etc.), 
2,724; technical products. 201; sundries, 119; total, 18,720. 

Materials used for bedding .—An examination of the absorptive power 
and composition of various materials used for bedding and as absorb¬ 
ents in stables, made at Jonkbping station, gave the following results: 


Composition and absorptive power of bedding materials . 


Material. 

Hygro¬ 

scopic 

moisture. 

Ash. 

Nitrogen. 

Multi pie of 
its own 
weight of 
water ab¬ 
sorbed by 
water-free 
sample. 

Aspen shavings. 

Per cent. 

8.84 

Per cent. 
0.70 

Per cent. 

0.06 

3.1 

Pine shavings. 

8.15 

0.32 

0.007 

4.0 

Birch shavings. 

9.6S 

0.37 

0.08 

5.3 

Oak shavings. 

12.4*4 

0 51 

0.06 

3.9 

Heath litter.. 

| 7.93 

2.31 

0.74 

3.2 

Wheat straw*.. 

8.82 

3.96 

0.64 

3.9 

Bye straw... 

7, <53 

3.39 

0.44 

4.9 

Parley straw. 

8. GO 

5.43 

0.32 

4.3 

Oat straw. 

8.34 

8.31 

0.65 

4.1 

Bireli leaves. 

11.34 

. 4.15 

1.14 

4 5 

Oak leaves. 

11. 04 

6.30 

1.10 1 

3.7 

Peat... 

11.14 

0.41 

0.42 , 

16.9 

Moor earth... 

18.35 

1.12 

0.60 ! 

; 

15.1 


Fat content of Swedish herd mill \—The numerous analyses of milk 
made at the different stations during the year form a very good basis 
for judging the quality of Swedish herd milk. The determinations of 
fat were made partly by Soxhlet’s areometrie method, partly by the 
lactocrite. 

At Skara, 700 samples of new milk were examined by Soxhletfs 
method, with the following results: 


Number 

of 

samples. 

Per cent 
of 

samples. 

Per cent 
of fat. 

3 

0.4 

1.0-2.0 

20 

4.2 

2.0-2.5 

146 

1 20.9 

2.5-3.0 

308 

44.0 

3.0-3.5 

165 

23.5 

3.5-4.0 

45 

6.4 

4.0-5.0 

4 

0.6 

over 5.0 

700 

100.0 



The number of samples of new milk analyzed at the Halmstad, Yes- 
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terfis, and Ocrebro stations arc given in the following table, with the 
average percentage of fat contained in them. The samples are arranged 
according to months. 

Fat content of Swedish herd mill, 1SD1, 



Halms tad. 

Vesteras. 

| Oerebro. 

Total 

Average 
per cent 
of fat. 

Month. 

Number 

of 

samples. 

!_ J 

Per cent, 
of fat. 

t 1 

1 Number 

i ot 

samples. 

Per cent 
ot fat 

Number 

of 

samples. 

'Per cent 
of fat. 

! number 
; or 
samples. 


73 

- 

1 3.25 

820 

3. 22 

64 

3.15 

957 

3.22 


261 

3.11 

940 

3.27 

90 

3.12 

1,306 

3.27 


401 

3.19 

1,017 
088 

3.26 

24 

3.21 

l! 442 

3.24 


354 

2. 09 

3.23 

72 

3.28 

1,414 

917 

3.17 

May... 

126 

3. 29 

608 

3.26 

123 

3.10 

3.24 

J une.. .... 

202 

3.10 

692 

3.38 

88 

3. 07 

982 

3.29 

July... 

114 

3.30 

788 

3.40 

22 1 

3.13 

924 

3.38 

August. 

120 

3. 02 

622 

3 54 

98 

3.40 

849 

3.44 

September.. 

137 

3.06 

747 

3.56 

51 

3. 37 

935 

3.48 

October... 

151 

| 3.30 

691 

3.48 

16 

3.40 

858 

3. 45 

November. .. 

56 

3.13 

588 

3.46 

21 

3.31 

665 

3.43 

December... 

141 

! 3 09 

711 

3.42 

35 

3. 31 

887 

3.36 



Sums and averages. 

2,145 

3.11 

9,278 

3.37 

713 

3.24 

12,136 

3.33 


The average per cent of fat for the year, 3.33 per cent, is the mean 
of the monthly averages; if all analyses made are averaged, the mean 
will be 3.31 per cent, as the average of more than 12,000 analyses made 
at three different stations during 1891. 

Analyses of skim milk and buttermilk gave the following results: 
At Vesteras, separator skim milk (104 samples), average 0.28 per cent 
fat; highest 0.84 per cent, lowest 0.09 per cent. Skim milk from ice 
system (60 samples) average 0.69 per cent fat; highest 1.18 per cent, 
lowest 0.26 per cent. 

At Oerebro, skim milk (12 samples), highest 0.19 per cent fat, lowest 
0.16 per cent fat. Average per cent fat in buttermilk 0.47, in whey 
0.34.—F. w. WOLL. 

Agricultural statistics of Denmark, 1891-92 (Tidsslr.f. Landolco- 
nomi , 12 (1893) pp. 1-10,176-301 ).—A review of the condition of Danish 
agriculture during 1892. The following table gives a summary show¬ 
ing the excess of the exports over imports during the year ending 
September 30, 1892, and also the value of the products. A minus 
sign means that more was imported than exported. 


Excess of Danish exports over imports of agricultural products. 



Quantity. 

Value. 

1891-’92. 

Average for 
preceding 10 
years. 

1891-92. 

Average for 
preceding 10 
years. 

Cereals.bushels . 

Rape and linseed.do.... 

Oil cakes.million pounds.. 

Rran.do_ 

Fertilizers...do_ 

—6,740,345.85 
—759, 810,10 
—134. 04 
—100,37 
—77.38 
—0,44 

—5,308,898.59 
-616,855.00 
—98.10 
—169.42 
—42.33 

—o. m 

$—5,118, 800 
—911.200 
—1,822,400 
—2,090,400 
—562, 800 
—80, 400 

$—3,698,400 
—723,600 
—1,340,000 
—1,768,800 
-321,600 
—134,000 

Wool.do- 



10,586,000 

7,986,400 
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Excess of Danish exports oxer imports of agricultural products—Qontiancd. 



Quantity. 

Value. 

1891- 1 92. 

Average for 
preceding 10 
years. 

1891-92. 

Average for 
preceding 10 
years. 

Mill products . bushels. 

Horses.number. 

Oxen and cows.do... 

Calves.do... 

Sheep.do. . . 

Hogs.do... 

Meat.million pounds. 

Fork.do... 

Butter...^.do... 

Eggs.million dozen. 

Vainfl <vf Avrwfts nf Avnnrta . 

238,400.37 
5,390 
3,558 
1,543 
17,872 
190,731 
2.31 
78,70 
76,17 
12.00 

1,345,898.50 
8,143 
88,471 
7,323 
55,270 
184,454 
0.07 
39.02 
43.98 
7.03 

$321,600 
881, 400 
4,475, 600 
. 13,400 

107,200 
4,120, 000 
134,000 
8,127,600 
18,518,800 
1,902,800 

$1,768,800 

1.527.600 

4.609.600 
80,400 

348,400 
4,430,400 
536 
3,648,000 
9,993,200 
1,072,000 



38,605.400 

27,478,936 



28,019,400 

19,492,536 

i 



Ten and nine tenths million bnsliels of cereals were imported, and 
4.2 million bushels exported; of the quantity imported 5.7 million bush¬ 
els consisted of corn (maize), 5.2 million bushels of which came from 
the United States. The greatest increase in exports, minus imports,* 
comes on pork and butter. Denmark now supplies more pork to the 
United Kingdom than any country, except the United States, and 
more than all other European countries put together. The income 
from this article increased 33 per cent during 1892 above what it was 
during the preceding year. 

The exportation of butter decreased a little during 1892, but as the 
price received was higher than during 1891, the value of the product 
amounted to about $250,000 more in 1892 than in 1891. The exports 
and imports of pork, butter, and eggs during 1892,1891, and the aver¬ 
age for 1SS1~’91 are shown in the following statement: 


Danish exports and imports of port:, htiterj and eggs . 



Exports. 

Imports. 

Excess of exports over 
imports. 

18C2. 

1891. 

1881-’91. 

1892. 

; 3891. 

18Sl-’9l. 

I 1892. 

1891. 

ISSl-’Ol. 

Pork. .million pounds.. 

86.92 

67.87 1 

44.11 

8.58 

5. S3 

5.18 

78.54 

62.04 

38.94 

Butter.do. 

200.21* 

101.531 

56.54 

24.20 

23.98 

12.65 

76.01 

77.55 ! 

45.10 

Eggs... .million dozen.. 

13.50 

12.30 

7.70 

1.50 

1.80 

0.70 

12.00 

10.50 

7.00 


* 97.08 million pounds went to England. 198.34 million ponnds went to England. 


F. W. WOLL. 
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The sampling of milk (Die MUchprohen Enin ah me), R. Backhaus. — Moll. Ztg., 
1898, No. 5, pp. 49-51. 

A method of determining fat in milk ( Un proccde de dosage du heurre dans Je lait), 
A. Ruffin and L. Segan D.~Z’Ind. Lait., IS (1893), No.3,pp. 19, 20. 

Determination of the fat content of milk (Zur Besiimmung des Fettgchalts in der 
Milch), Weiss.— Pharm. Ztg., 88, p. 87; ahs. in Chem. Centralhl., 1893,1, No. 12, p. 589. 

Detection of goat’s milk in cow’s milk (Nachiceis der Ziegnnmilch in der Iiuh- 
milch), Schaffer.— Sclnceiz. JVoehenseL Chem. u. Pharm., 31 (1893), p. 58; ahs. in 
Chem. Ztg., 1893, Bepert., p. 67. 

Effect of centrifugal treatment on the distribution of bacteria in milk ( TJeher 
die Wirlung des Zentrifugierens und die Verieilung der Baltcrien in der Milch), Nieder- 
Stadt. — Zeitsek. Nahr.-Uniemich. u. Hyg., 7,p. 3; ahs. in Chem. Centralhl., 1893, 1, No. 

8, p. 396. 

On bitter milk, and the sterilization of milk by heating under exclusion of 
air ( Ueh&i' bittere Milch und die Sterilisiening der Milch (lurch ICrhitzung nnter Luftah - 
schhm), M. Bleisch.— Zeitsch. Hyg., 13, pp. 81-99; ahs. in Chem. Centralhl., 1893, No. 

9, p. 434. 

The sterilization of milk (Zur Milchsterilisiennig), K. Flaach.— Milch Ztg., 1893, 
No. 8, pp. 119-122, and No. 9, pp. MO-143. 

The sterilization of milk on a large scale ( Pelter Milch sterilisiening im Cross - 
bet rich), Hesse. — Zeitsch. Hyg., 13, pp. 42-48; ahs. in Chem. Centralhl., 1803,1, No. 8, 
p. 397. 

How can the souring of milk be postponed, and what is the best temperature 
for cre amiii gmilk centrifugally? (Wodurcli kann man die Milch liingcr frisvh erhnlten, 



FOREIGN INVESTIGATIONS. 


785 


und welche Temperatur ist bei der Centrifugirung der Milch ah die gunstUjste anzusehen ?), 
Hittchek. — Konigsberger land - u.forstw. Ztg., also FU filing’s landw. Ztg., IS93, Heft 5, 
pp. 164-168. 

On the raising of cream on the milk route, and experiments with appliances 
for preventing it (Zum Avfrahmen der Milch in Verkaitfswagen und Tersuche mit llalrn- 
verteilcrn), A. Bekgmann. — Milcli Ztg., 1893, No. 1, pp. 4, 5; abs. in Chew. Cent rail)!., 
1893,1, No. 9, p. 485. 

The spread of contagious diseases by milk and dairy products (Die Ver - 
schleppnng anstcckender Kranhheiten durch die Milch and Milclierzeugnme, und die 
Frzcugung von Kranlcheiten durch Milchgenuss), Meiirdoee, AVeigmann, Neuiiauss, 
Schuitan, et al-Molk.-Ztg,, 1893, No. 8, pp. 94-96. 

Separation of butter from buttermilk by the centrifuge (Bendement en beurre 
de lait traite par Vec remage centrifuge suivi do barattage), Chevron .—Hind. Lait., IS 
(1893), No. 10, pp. 75-77. 

Organization and work of cooperative creameries in Denmark (Organisation 
et fonctionnement des lotteries cooperatives m Danmark), E. Louise. — Bid. Min. Agr., 
Paris, 12 (1893), No. 1, pp. 46-64. 

On the causes of abnormal ripening of cheese ( Ucber die Ursachen und die Erreger 
der abnormalen Pdfungsvorgauge bcim Ease), L. A da METZ. —Milch Ztg,, 1893, No. 12, 
pp. 187-190. 

Influence of temperature on the water content of soft cheeses (JRecherches re¬ 
latives d Vinfluence de la temperature sur la quantile d’ean renfermee dans lesfromages a 
pate molle), E. MeR.— Hind. Lait., 18 (1893), No. 11, pp. 83-86. 

Agricultural instruction in France (Das lamhvirtschaftliche Unterrkhtswesen in 
Frankreich), K. Rumkkr.—L andw. Jahrb., 22 (1893), Heft 1 and 2,pp. 105-228, figs. 6. 
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Massachusetts College.— The annual report for 1892 shows that the attendance 
of students during that year was the largest in the history of the college. Of 
the 192 students present during the year, 16 were from without the State, and the 
remaining 174 represented 110 towns. The appendix to the report contains a large 
number of useful “facts for farmers,” and a list of good hooks on a variety of sub¬ 
jects, such as agriculture, agricultural chemistry, crops, dairying, entomology, feed¬ 
ing, fertilizers, forestry, fruits, live stock, political science, etc. 

Oklahoma Station.— The board of regents, as at present organized, includes C. 
0. Blake, El Reno, president; J. E. Quern, Edmund, secretary; A. A. Ewing, King¬ 
fisher, treasurer; J. C. Fletcher, Chandler; A. J. Seay, governor of Oklahoma, ex - 
officio. F. A. Waugh, P. S,, has been appointed horticulturist. 

Road-making —The Ontario Department of Agriculture has issued a special bul¬ 
letin on the making of roads, by J. A. Bell, in which the methods of construction of 
different kinds of roads are described, aud suggestions made regarding the repair, 
maintenance, ami improvement of country roads. 

University Extension Work in Agriculture.—A prospectus of the Agricultu¬ 
ral Department of the .University College of Kortli Wales outlines the system of 
outside work carried on under the supervision of the college. The work is classified 
as follows: (1) Dairy instruction; (2) classes for the instruction of schoolmasters in 
agriculture, chemistry, botany, etc.; (3) local classes in agriculture; (4) extension 
lectures; (5) field experiments. 

Three dairy schools have been established in different places in connection with 
the college, and the college also possesses a fully equipped traveling dairy, which is 
carried from place to place in accordance with arrangements made with local com¬ 
mittees. 

The conrse of instruction for schoolmasters is arranged as follows: First year— 
Agriculture, 16 lectures and 2 field demonstrations; chemistry, 8 lectures; botany, 
8 lectures. Second year—Agriculture, 16 lectures and 2 field demonstrations; agri¬ 
cultural chemistry, 8 lectures; zoology and physiology, 8 lectures. The lectures are 
as a rule delivered on alternate Saturdays throughout the session. At the end of the 
course a certificate is granted to candidates who have passed an examination. 

“ With the view of furthering the promotion of permanent centers of agricultural 
education throughout the country districts, the Agricultural Department is pre¬ 
pared, in the manner described below, to render assistance to committees formed for 
the purpose of promoting the establishment of classes in agriculture : 

(1) To assist, by means of introductory lectures and otherwise, in the formation 
of evening classes in agriculture. Such lectures will be delivered free wherever the 
local committees guarantee the traveling expenses of the lecturer and make the neces¬ 
sary local arrangements. 

(2) Tb grant permission to teachers recommended by the committee to attend the 
college conrse of agriculture for teachers at its nearest center. 

(3) To contribute, as far as the funds at its disposal will admit, towards the 
traveling expenses of schoolmasters attending such courses. 
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(4) To lend wall diagrams, tables, books, illustrative sets of specimens of rocks, 
soils, manures, plants, seeds, etc. * * * 

(5) To conduct examinations for any local exhibition which may be offered for the 

purpose of enabling students of evening classes to proceed to the college. * * * 

(6. To furnish plans and instructions for the management of small experimental 
plats for purposes of demonstration.” 

The college is prepared during the next session to offer short courses of lectures in 
the principal agricultural centers of North Wales, on the following subjects: Drain¬ 
age and improvement of land; laying down and management of pasture; live stock of 
the farm; dairying and its successful conditions; the cultivation of vegetables; man¬ 
agement and rotation of N crops; insects injurious to crops; domestic animal pests 
(sheep rot, warble, etc.); the chemistry of soils and manures (artificial and natural); 
foods and feeding stuffs; diseases of field crops; and the plants of the farm. 

Since the establishment of the agricultural department of the college, field experi¬ 
ments have been carried out in many parts of North Wales, and at the present time 
experiments are in progress on the manuring of oats, pasture laud, hay, and root 
crops. 

Fertilizers for turnips and pastures. —The Agricultural Department of the 
University College of North Wales has published reports on experiments with fer¬ 
tilizers on pasture lands and on Swedish turnips at a number of places in North 
Wales. In general, the results show good returns from the use of basic slag. Tho 
quality of the slag was found to be very important. 

Traveling Dairies. —The annual report of the Queensland Department of Agri¬ 
culture for the year 1891-92 contains an account of the work done by traveling 
dairies in Queensland during the year. These dairies a?e operated under the direc¬ 
tion ol* the Department and spend ten days in each place visited, giving instruction 
iu improved methods of butter and cheese-making. It is stated that while the 
expense of working the dairies is small, they have had an important influence in 
improving the quality of the butter and cheese made in the colony. 

Fertilizer Inspection in Georgia.— Bulletin No. 23 of the Department of Agri¬ 
culture of Georgia, by G.F. Payne, State chemist, contains notes on valuation and 
methods of inspection; legislation relating to fertilizers in Georgia; an essay on the 
history, nature, and uses of commercial fertilizes; analyses, with comments, of a 
fruit preservative, lime, and limestone; tabulated results of examinations of over 
1,200 samples of materials, including commercial fertilizers, karait, muriate of pot¬ 
ash, sulphate of potash, nitrate of soda, cotton-seed meal, minerals, mineral water, 
marls, clay, and natural phosphates; formulas for fertilizer mixtures for different 
crops; and tabulated data on the growth of the fertilizer trade in Georgia since 1874* 

India. —The report on crop experiments in the Bombay Presidency, 1891-92, gives 
an account of 83 field experiments in different localities with rice, wheat, sugar 
cane, cotton, and a variety of native crops. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE. 

MARCH, 1893, 


Bureau of Animal Industry: 

g[]|]CEBulletin No. 1.—Report on Investigations into the Nature, Causation, and Pre¬ 
vention of Texas or Southern Cattle Fever. 

Division of Botany: 

•Farmer’s Bulletin No. 10.—The Russian Thistle and other Troublesome Weeds 
in the Wheat Region of Minnesota and North and South Dakota. 

Division of Chemistry; 

Bulletin No. 36.—Experiments with Sugar Beets in 1892. 

Division of Statistics: 

Report No. 102 (new series), March, 1893.—Agriculture in Alaska; Foreign Of¬ 
ficial Crop Estimates; European Crop Report; Wheat Crop of the World; 
Freight Rates of Transportation Companies. 

Report on Distribution and Consumption of Corn and Wheat, March, 1893. 

Report No, 5 (miscellaneous series).—Production and Distribution of the Prin¬ 
cipal Agricultural Products of the World. 

Weather Bureau: 

Monthly Weather Review, December, 1892. 

SupplementtoMonthly Weather Review for December—Anuual Summary forl892« 

788 



LIST OF STATION PUBLICATIONS RECEIVED BYTHE OFFICEOF EXPERIMENT STATIONS. 

MARCH, 1893. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 42, January, 1893.—Cooperative Soil Test Experiments. 

Arkansas Agricultural Experiment Station: 

Bulletin No. 21, December, 1892.—Grapes; Some Insects and Fungous Diseases 
and tlieir Remedies; Spraying Apparatus; Apples and Grapes in Arkansas. 

Bulletin No. 22, December, 1892.—Sorghum and Cane Sugar Culture; Sirup and 
Sugar Making on Small Farms.; Some Field Experiments with Cantaloupes 
and Com. 

Agricultural Experiment Station of the University of California : 

Bulletin No. 100, February 12, 1893.—Investigation of the Cattle Foods of Cali¬ 
fornia. 

Connecticut Agricultural Experiment Station: 

Bulletin No. 115, March, 1893.—Common Fungous Diseases and tlieir Treatment; 
Preparation of Fungicides. 

Delaware College Agricultural Experiment Station: 

Bulletin No. 19, December, 1892.—Can Peach Rot be Controlled by Spraying f 
A Preliminary Report. 

Georgia Experiment Station: 

Bulletin No. 20, February, 1893.—Fertilizer, Culture, and Variety Experiments; 
Corn and Cotton. 

Fifth Annual Report, 1892. 

Agricultural Experiment Station of tiie University of Idaho: 

Bulletin No. 2, December, 1892.—Announcement and Proposed Work of the Sta¬ 
tions. 

Agricultural Experiment Station of the University of Illinois: 

Bulletin No. 22, August, 1892.—Experiments with Wheat, 1891-92. 

Bulletin No. 23, November, 1892.—Experintents with Oats, 1892. 

Fifth Annual Report, 1891-92. 

Louisiana Agricultural Experiment Stations : 

Bulletin No. 20 (2d ser.), January, 1893.—Tobacco Growing in Louisiana, with 
Results of Experiments at Calhoun, Louisiana. 

Maryland Agricultural Experiment Station: 

Bulletin No. 13, June, 1891.—Strawberries. 

Hatch Experiment Station of the Massachusetts Agricultural College: 

Meteorological Bulletin No. 50, February, 1893. 

Mississippi Agricultural Experiment Station: 

Bulletin No. 23, February, 1893.—Varieties of Cotton. 

Bulletin No. 24, February, 1893.—Fertilizers for Cotton. 

Technical Bulletin No. 1, December, 1892.—A Chemical Study- of the Cotton 
Plant. 
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AGRICULTURAL EXPERIMENT STATION OP NEBRASKA! 

Bulletin No. 26, March, 1893.—Meteorological Observations for 1892. 

Bulletin No. 27 ? March, 1893.—Experiments in the Culture of Sugar Beets in 
Nebraska. 

Sixth Annual Report, 1892. 

Nevada Agricultural Experiment Station: 

Fifth Annual Report, 1892. 

New Jersey Agricultural Experiment Stations: 

Bulletin No. 92, February, 1893.—Feeding Experiments with Horses; Dried 
Brewers 1 Grain vs. Oats. 

Agricultural Experiment Station op New Mexico: 

Bulletin No. 8, November, 1892.—'Wheat, Oats, Barley, Rye, Sugar Beets, Sorghum, 
and Cahaigre—Varieties Tested, Manner of Planting, Irrigating and Cultivat¬ 
ing; Results Obtained. 

Bulletin No. 9, December, 1892.—Insecticides and their Appliances. 

Third Annual Report, 1891-92. 

Cornell University Agricultural Experiment Station: 

^Bulletin No, 49, December, 1892.—Sundry Investigations of the Year. 

North Dakota Agricultural Experiment Station: 

Third Annual Report, 1892. 

Ohio Agricultural Experiment Station: 

Bulletin No. 45, December, 1892.—Insects Affecting the Blackberry and Rasp¬ 
berry. 

Bulletin No. 48, February. 1893.—Profit in Spraying Orchards and Vineyards. 
Oklahoma Agricultural Experiment Station* 

Bulletin No. 4, October, 1892.—Tests of Varieties—Oats, Corn, Spring Wheat, 
Irish, and Sweet Potatoes. 

Oregon Experiment Station: 

Bulletin No. 23, February, 1893.—Experiments in the Culture of the Sugar Beet 
in Oregon. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 21, January, 1893.—Sea-Weeds—Their Agricultural Value; The 
Chemical Composition of Certain Species. 

South Carolina Agricultural Experiment Station; 

Fifth Annual Report, 1892. 

Agricultural Experiment Station of Utah: 

Third Annual Report, 1892. 

Virginia Agricultural and Mechanical College Experiment Station: 

Bulletin No. 22, November, 1892.—Bush Fruits. 

West Virginia Agricultural Experiment Station: 

Bulletin No. 26, September, 1892.—Law and Regulations Concerning the Sale of 
Commercial Fertilizers in the State of West Virginia; Analyses. 

Bulletin No. 27, November, 1892.—Notes on Pruning. 

Bulletin No. 28, December, 1892.—Plat Experiments with Commercial Fertilizers 
on Corn. 

Agricultural Experiment Station of the University of Wisconsin: 

Bulletin No. 34, January, 1893.—Preventive Treatment for Apple Scab, Downy 
Mildew and Brown Rot of Grape, Potato Blight, and the Smut of Wheat and 
Oats, 

Wyoming Agricultural Experiment Station: 

Bulletin No. 11, February, 1893.—Crop Report for 1892. 

Bulletiu No. 12, April, 1893.—Ground Squirrels (Gophers). 


O 
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Yoi.IT. 


May, 1S93. 


STo. 10, 


The feasibility and desirability of home-mixing’ of fertilizers have 
been clearly demonstrated by the stations. The published results of 
investigations by stations engaged in the examination of fertilizers 
leave no doubt regarding the fact that u from such raw materials as are in 
our markets, without the aid of milling machinery, mixtures can be 
and are annually made on the farm, which are uniform in quality, fine, 
and dry, and equal in all respects to the best ready-made fertilizers.” 

The advantages to be derived from home-mixing are so obvious that 
# it is hardly necessary to do more than enumerate them: 

(1) Reduction in expense .—This is strikingly brought out in a recent 
bulletin of the hTew Jersey Station. Home-mixed fertilizers represent¬ 
ing a purchase of 540 tons gave an average cost per ton of $31.36 at the 
point of consumption. The average cost per ton of eight special brands 
selected as the most highly concentrated of 212 brands examined was 
$43.50, u or a difference of $12.14 per ton in favor of the home mixtures, 
which contained at least $2 worth of plant food in excess of that in the 
manufactured brand.” 

(2) A definite knowledge of the nature of the plant food emp 7 oyed .— 
Each ingredient can be separately examined by the purchaser, inferior 
materials can be readily detected, and those best adapted to special 
needs selected. 

(3) The preparation of mixtures suited to special needs of soil or crop .— 
“It is self-evident that an intelligent farmer by home-mixing is better 
able than anyone else can be to adapt the composition of his fertilizers 
to the special requirements of his land as well as of his crop.” 

(4) The indirect educational advantages .—This is jmobably the strong¬ 
est recommendation of the practice. It will encourage a spirit of in¬ 
quiry among those using fertilizers, and will lead them to study aud 
apply the results of agricultural research, thus contributing much to¬ 
ward the fixing of the practice of forming on a rational, scientific basis. 

The time has come when the former should discard “a system which 
leads him to consider chiefly the rival claims of competing manufacture 
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ers rather than his own needs, 5 ’ and should by some system of coopera¬ 
tion buy the unmixed materials for his fertilizers under their proper 
names in large quantities, and mix them, as an intelligent consideration 
of the object desired, seems to suggest. 

With the vast amount of station literature sent broadcast through 
the country giving tbe latest and most reliable information on the best 
sources of supply of fertilizing materials, the most effective mixtures 
and combinations tor different crops and soils, and the best methods of 
application, there is no reason why intelligent home-mixing of fertilizers 
should not be generally practiced to the marked advantage of the farm¬ 
ing community. 


Questions relating to the vitality and purity of seeds have already 
engaged the attention of a number of our stations. The objects and 
methods of such examinations of seeds as the stations make and the 
importance of systematic seed-testing are not fully appreciated in this 
country. The tests thus far made have on the whole made a favorable 
showing for the responsible growers and dealers in American seeds. 
This is especially true of the seeds of ordinary vegetables. But it has 
also been shown that in many instances the farmer is defrauded in the 
purchase of old or impure seeds. The business of seed growing and 
selling is greatly expanding with the growth of our farm population 
and the diversification of agriculture. There is increasing need that 
the stations should keep a watchful eye over the interests of tbe farm¬ 
ers in this direction, and that at least tbe leaders of progressive agri¬ 
culture in this country should clearly understand what is implied in 
scientific seed-testing. 

The system of seed investigation and control now in vogue in Europe 
was originated by Prof. P. Nobbe, of Tharand, Saxony. The methods 
which he worked out are used with more or less modification in the nu¬ 
merous seed-control stations in operation in Germany and other European 
countries. It was hoped that Prof. Nobbe would consent to prepare 
an article on seed investigation for the Becord. When he found him¬ 
self unable to undertake this work, Dr. Oscar Burchard, of the Botanical 
Laboratory and Seed-Control Station at Hamburg, was invited to write 
the article on this subject, a part of which is published in the present 
number of the Becord. The plan for the article was arranged by con¬ 
sultation with Prof. Nobbe, who has kindly written the following as an 
introduction. 

The investigation and control of seeds for agricultural use, "which was developed 
in Germany, and has been in effective operation there and in other European coun¬ 
tries tor a number of years, is liappily making headway in the United States. The 
treatise upon the subject by Dr. O. Burchard, of Hamburg, which I have read with 
interest, seems to me well fitted to explain the object, the working methods, and 
the most desirable ways of organizing seed-control stations, and hence to be of serv¬ 
ice for promoting international cooperation in the struggle against the extensive 
and disastrous evils which obtain in seed traffic. 



THE OBJECT AND METHODS OF SEED INVESTIGATION AND 
THE ESTABLISHMENT OF SEED-CONTROL STATIONS. 


Dr. Oscar Burchard. 

Thanks to the advance in agriculture and the increasing effort to 
secure large grain and fodder crops, the production and consumption 
of seed have greatly increased. The commercial aspect of the seed 
industry has steadily kept pace with the demand, and, with the con¬ 
tinued improvement and widening of commercial relations, seeds from 
many sources and of manifold variety and kind and differing widely in 
value are found in all our markets. Under the influence of competi¬ 
tion, which affects agriculture as it does other industries, the farmer is 
forced to utilize every means to increase and improve his products. 
One of these means is the use of better seed. Experience shows that, 
next to securing correctly labeled varieties, the quality of the seed 
itself is of the most importance. 

In the estimation of the value of seeds a number of different factors 
have to be considered. Many of these are not easily judged by the ex¬ 
ternal appearance of the sample. 

A sort of control of the value of the cereal grains has been exercised 
from time immemorial by use of tbe specific gravity, i. e. 7 the weight of 
a given volume, though this gives only a very imperfect idea of the 
quality. The large size of these seeds makes it comparatively easy to 
judge of their purity. To form even an approximately correct estimate 
of the value of smaller seeds from their weight and appearance is much 
more difficult, and with clover and grass seeds, which are so important 
for the growing of fodder, it is practically impossible. 

In the year 1869, Prof. F. Uobbe, of Tharand, Saxony, made the 
remarkable observation that out of a number of samples of grass seed 
sent him for botanical examination only about 30 per cent of the spe¬ 
cies corresponded with what the labels called for. This circumstance 
led to the examination of a large number of specimens of seeds taken 
from the stock of different growers and dealers. It was found that the 
percentages of correctly named varieties of seeds fell far below what 
ought to be expected, and more than that, in most cases the foreign 
admixtures were of such a character as to greatly impair the chances 
of satisfactory development of the valuable portions of the seed. Thus, 
for example, seeds of meadow grasses contained a large proportion of 
seeds of various wild grasses, the plants from which would shade the 
desirable grasses and tend to prevent their normal germination and 

793 



794 


EXPERIMENT STATION RECORD. 


growth. Clover seed contained dodder and other undesirable admix¬ 
tures. In fact, it transpired that the whole seed business was in a 
really deplorable condition. 

These observations of Prof. Nobbe led the German farmers to send 
samples of the seed which they purchased to the experiment station 
at Tharand for tests of the genuineness and purity as well as the ger¬ 
minating power. These three characters came to be recognized as the 
fundamental factors in the estimation of the quality of seed. The 
methods of seed examination which have since become current include 
tests of each of these separately. By uniting the results of these sev¬ 
eral tests, in each case, an estimate is made of what Nobbe has termed 
the intrinsic value (Gebrauehsicerth) of a given specimen of seed, and 
their rational interpretation gives the value for practical use (Nutz- 
werth) of commercial seeds. 

Thus was established at Tharand, in 1SG9, the first seed-testing 
station. This assumed such an importance that kindred institutions 
were speedily established in other places, until to-day there are forty- 
two of* these stations in Germany alone, and many more in other coun¬ 
tries. Their nsefulness, which is becoming more and more manifest, is 
twofold. 

It is evident, in the first place, that the estimation of the intrinsic 
value of seeds and the solution of numerous other questions regarding 
their quality offer to the practical farmer the best possible means for 
judging the value of the seeds he finds offered for sale. In the second 
place the statistical results of the seed' tests as they have been made 
through a long series of years show a very marked improvement iu the 
intrinsic value, and especially in the purity of the seeds in the market. 
This improvement has been brought about by the united effort of the 
specialist who examines the seeds and the fanners who make use of 
the results of the examinations. Furthermore, the dealers have reaped 
benefit from the system of seed investigation, since sellers of good 
wares are protected from the injurious competition of inferior goods. 
Experience has shown that through the introduction of the seed con¬ 
trol, notwithstanding the higher prices that have been demanded for 
tested seed, the sales have been in no way diminished. 

The examination of seeds, as has been stated, is not confined to tests 
of purity and germinating power. The seed-control stations push the 
botanical examinations of seeds in various directions. The advance 
of botanical knowledge of seeds makes it possible to test the purity of 
the less common kinds of seeds, and to distinguish between different 
varieties as well as species. It is becoming more and more practicable, 
notonly to identify the foreign constituents, but also to tell to what 
extent and in what ways the latter are inferior or harmful. And it is 
essential that the botanist by whom the examinations are made should 
be familiar with botany in the widest sense, for it becomes his duty to 
give information as to the material itself, and also to advise as to the 
overcoming of difficulties of many kinds. 
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GERMAN METHODS OF SEED INVESTIGATION. 


Having referred to the objects of seed investigation, we have now to 
consider the methods in vogue among the seed-control stations in Ger¬ 
many. 

Sampling .—In examining a sample of seed, the first question is 
whether it is a fair one. Does it represent the composition and char¬ 
acter of the whole lot in every particular f This matter is of very great 

importance and can not be insisted upon too strongly. An (| _ 

error in taking the sample will render the most skillful anal¬ 
ysis worthless. The nonagreement of examinations of dif¬ 
ferent samples of the same seed is due in most cases to bad 
sampling. In order to obtain a fair average sample from a 
lot of seed it must be taken, not from a single portion of the 
whole, but from many different portions. If the lot to be 
sampled is not too large, it can be poured upon a suitable 
cloth, e . g ., sacking, on a floor, thoroughly mixed with a shovel, 
and the surface made flat. Successive small portions are then 
taken from at least ten places, some at the surface, others at 
the bottom, and all combined in one sample. If the lot is too 
large to he handled in this way, small samples are taken 
directly from the individual sacks by means of a sampling 
tube. The instruments most used for this purpose in Ger¬ 
many are the well-known sampling tubes devised by Prof. 

Kobbe. These are of two kinds, the grain-sampler (Korn- 
probenstecher) and clover-seed sampler ( Kleeprobemtecher ). 

For cereal and similar sized seeds the grain-sampler (Pig. 1), 
which is the larger of the two instruments, is employed. This 
is shaped like a cane, hollow, provided with a handle 
at one end and terminating in a point at the other. 

It consists of two tubes, one inside the other 5 both 
are perforated by a series of holes from one end 
to the other. The cylinders may be turned, one 
about the other, so as to open or close the holes. Fio.i.Gniin- 
The point of the instrument is introduced into the sanipler * 
top of the bag, and pressed downward to the bottom. The 
inner tube is then turned so as to open the holes. When 
it is filled with seed it is turned back so as to close the holes, 
and the contents thus serve as a sample from the whole 
length of the bag. The tube is 1.2 cm. in diameter, and 1 
meter in length. 

For drawing samples of small seeds, especially clovers, tim¬ 
othy, rape, etc., the clover-seed sampler (Fig. 2 ) is very much 
fig. 2 . clover- used, It has a length of 30 cm. and a diameter of 6 mm. 
seed sampler, 2 cm. from the finely drawn-out point there is an oval 

opening 15 mm. long and 4 mm. broad through which the seeds may 
run sidewise into the tube when plunged into the bag. The lower part 
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of the tube will thus hold a small sample when the tube is withdrawn. 
If, for example, the sample is to be taken from several bags of seed, 
three small portions are drawn from each bag, one near the top, another 
in the middle, and the third near the bottom. These small portions are 
put together and make the whole sample. 

Size of the sample. —Accurate results in the investigation of seeds 
depend not merely upon the manner of taking the sample, but also to 
some extent upon its amount. For instance, in determining the purity 
of seed, as will be shown beyond, it is often necessary to take special 
care in selecting the small portion which is used for analysis, and the 
range of error is largely dependent upon the size of the sample orig¬ 
inally drawn. Furthermore, the determination of certain impurities, 
e. g., the seeds of certain parasites or the size of the different species of 
seeds, often makes a comparatively large sample necessary. The ex¬ 
perience in Germany has been such that upon the suggestion of Dr. 
Nobbe the Association of German Agricultural Experiment Stations 
has fixed upon the following for minimum quantities for samples of 
seeds of the species named: Graminece , Trifolium , Lotus, Spergida, 
Lepidium , Pimpinella , Anethum , Fceniculum , Carum , Baums, Petroseli- 
num , Apium,Papaver , Lficotiana , JBetulaPolygonum , Sorghum, Medicago, 
Ornithopus satimis, Onobrychis sativa, Vicia, Lens, Brassica, Camelina, 
Sinapis,Laciuca, Allium , Cichorium , Linum, Cannabis, Alnus, Carping, 
and Conferee, 100 grams; and Cerealia , Zea, Phaseolus, Pimm, Lupinm, 
Paha, Helianthus, Beta, Pomaccce, Quereus, and Fag us, 250 grams. 

It occasionally happens that examinations of seed for disputed cases 
are to be made. For this purpose the average sample is divided into 
two or more x>ortions, of which one or more are to be retained under 
seal. The same is done where the examinations are for use in court. 
For estimation of specific gravity liters are taken, since the impuri¬ 
ties must be removed before the determination is made, and at least 1 
liter of pure seed is needed for the latter. 

In packing the sample for shipment great care is needed to insure 
against loss or injury. Wrappers may break so that part of the sample 
will escape and not enough remain for the needed tests, or the seed 
may be wet and dried and its germinating power impaired thereby. 
Stout, tight boxes are preferable. If these can not be obtained several 
layers of thick paper should be used. 

When the sample is received at the station it is entered upon the 
registry book and its net weight noted. Thereupon preparations for 
analysis are made. The first of these is the making of the u smaller 
average sample,” which serves for estimating* the purity and from which, 
in consequence, all foreign seeds and extraneous matter are to be re¬ 
moved. 

Quantitive estimation of purity. —In the quantitive determination of 
the percentage of foreign matters it is essential that the 44 smaller aver- 
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a-ge sample ” should accurately represent the original sample. For pre¬ 
paring it the so-called pouring method has come to be regarded as the 
best. In this the original sample is poured slowly from a wide-mouthed 
flask into a shallow vessel or upon a large, clean sheet of glazed paper. 
During the pouring portions of the seed are taken regularly with a 
small spoon. These portions, being from all parts of the original, to¬ 
gether make a fair sample of it.* 

A certain minimum quantity is requisite for the small sample. How 
large it shall be depends upon the kind and size of the seed to be inves¬ 
tigated. The minimum quantities used in Germany for different kinds 
of seed are as follows: Poa, Agrostis , Alopecurus , Air a, and Trisetmn,2 
grams; Trifolnm repens , P hybridim , Rolcics 3 Spercjula , Anthoxanthum , 
Anethum , Garwn, and Fceniculum , 5 grams; Trifoliumpratense, T. in- 
car natum, Medicacjo sativa , M. lupnlina , Anthyllis, Phleum, Lolium, Fes- 
tucapratensis, Dactylis, Gynosurus , and Dciucus, 10 grains; Ornitliopus , 
Acer, Tllmus, and Ornus, 20 grams; OnobrycMs, Sorejlntm , and Brass lea, 
25 grams; Get'eetlia, Pois, Polygonum , Them, Linum, Picea, Pinus, 
Larix, and Gar pinus, 30 grams; and Pefo, Pisum, Phaseohis, Fabet, Zea, 
Lupinus , Quercus , and Feigns, 50 grams. 

The examination is carried out as follows: The small sample which 
has been prepared as just described and has been weighed accurately 
to the milligram, is designated as (a) and put on a half sheet of glazed 
paper in a pile at the right. Successive portions are then brought to 
the middle of the sheet by a horn spatula and spread out so that the 
individual seeds can be easily distinguished. The foreign materials, 
which are classed as “foreign mixture,” are sorted out and put in a 
small pile (&) beside (u), while all the genuine seeds, L e., those which 
are really of the kind claimed, are put in a pile (c) at the left. This 
operation is repeated, the greatest pains being taken to avoid loss of 
any of the material. A small loss in weight by evaporation of moisture 
and escape of dust is unavoidable, but it is neglected when it does not 
exceed 1 or 2 per cent of the whole, as it may be : assumed to fall pro¬ 
portion atety on (b) and (c). 

The materials which are classified as foreign mixtures (b) may he 
divided into three classes: (1) All seeds of other species or varieties 
than that to which the lot of seeds under examination properly belongs. 
These include not only weed seeds, but also those of valuable cultivated 
plants, even if the latter are sold at the same or higher market price 
than the kind to which the sample is claimed to belong. ( 2 ) Genuine 
seeds, L e., those which are of the kind claimed, but which are evidently 
incapable of germinating, grains with the embryo injured or which are 
otherwise defective. (3) Dead matter, organic or inorganic, including, 
for instance, hits of stalk, straw, dust, sand, pebbles, etc. 

* Good results can also be obtained by pouring tbe whole sample over the bottom 
of a flat vessel, shaking it slightly so as to spread it evenly, and then taking small 
portions from different parts both at the surface and below. 
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When the separation thus described is complete the two portions 
(J) and (c) are weighed separately and their sum (plus the unavoid¬ 
able but slight loss above referred to) is equal to («&). The ratio 
of (c) to (a), expressed in per cent, is recorded as the proportion of im¬ 
purities. 

In the investigation of seeds with hard, smooth surfaces like those 
of cereals and legumes the separation of all of the foreign admixtures 
together is easy, aud in general, the distinguishing between the several 
classes is unnecessary, except when some particular ingredient is pres¬ 
ent in especially large quantity. It is to be noted, however, that the 
separation of very fine particles of extraneous matter as well as of 
very small weed seeds is materially facilitated by the use of small 
round sieves* with apertures of different sizes or other apparatus de¬ 
scribed below. 

Some kinds of grass seed are apt to contain materials which demand 
more systematic separation, especially when a specification of the na¬ 
ture of the foreign admixture, or of the amount of genuine but defect¬ 
ive seed is desired. In such cases the inferior ingredients are first 
put by themselves and then the several constituents, as foreign or 
defective seeds, are separated. 

Separation of defective grass seed. —In the examination of some of the 
larger kinds of grass seed, such as Lolium , Avena elatior , Daetylis , etc., 
the defective and sterile seeds are detected by the feel with a horn spat¬ 
ula. With some of the more delicate kinds, as Alopecums, Eolcus , 
and Poa , this process is very laborious aud is hardly reliable. Some¬ 
times it is impracticable because the presence or absence of the caryopsis 
can not be distinguished by the spatula. Other objects, as dried anthers 
and larvae of insects, may give rise to error. To get around this diffi¬ 
culty the genuine seeds, freed from other kinds of seed, sand, etc.—in 
other words, the average sample as prepared for tests of germinating 
power—are soaked in water and then spread upon a glass plate over a 
light-colored surface. In this way it is easy to distinguish the seeds 
which have the caryopsis. It is hardly necessary to add that after the 
defective seeds are separated they should be dried and weighed in the 
air-dry condition. The purpose may be attained, though not quite as 
well, by putting the dry seed, i . e., without previous soaking, upon a 
glass plate upon which sunlight is reflected by a mirror from below. 

The separation of the seed envelopes from some kinds of grass seeds, 
as Daetylis , Festitm ovina , etc., is rendered difficult by tlieir occurrence 
in more or less complex clusters which contain perfect and defective 
seeds together. In this case it is necessary to first free the seeds and 
then separate them mechanically. 

* The sets of sieves devised by Nobbe for this purpose consist of sieves with aper¬ 
tures of 2 , 1.5,1.25, 1.0, 0.5, and 0.25 mm. diameter. The sets are to bo had in three 
sizes, in which the sieves themselves are 20,12, or 8 cm. in diameter. 
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Specification of ingredients of foreign admixture .—As already stated, 
it is often desirable to indicate not only the amount bat also the kinds 
of impurities. Of the three classes above named, the first is the most 
important. 

(1) Species or varieties different from the one for which the wares are 
sold .—Under this head may be mentioned first the complete or partial 
replacement of the genuine seeds by others of inferior value. It is not 
at all uncommon that the genuine seeds are mixed with others of 
similar size and color. Thus, red clover may be adulterated with yellow 
clover, which is much inferior; Swedish- (alsike) clover with yellow 
hop clover ( Trifolium agrarium ), or turnip and rape (Brassica napus and 
B. rapa) with charlock ( Sinapis arvensis). The valuable grasses are 
especially apt to suffer by admixtures of worthless kinds, the seeds of 
which are so similar in external appearance as to easily escape detec¬ 
tion. When such impurities occur in any considerable amounts the 
percentage should be determined and stated in the report. 

(2) Non-noxious weeds .—Weed seeds demand particular attention be¬ 
cause they are very apt to occur among the seeds of cultivated plants 
and in widely varying proportions. They are very objectionable be¬ 
cause of the injury they cause to the growth of the plants which are to 
be cultivated. Plants which are otherwise harmless, when once intro¬ 
duced, spread in various ways, infest the fields, and crowd out the valu¬ 
able plants. The manifold ways in which many such seeds of Com- 
positce , AsperifoliaceWj Blantaginece , etc., are spread make them griev¬ 
ous enemies of the farmer.* Every effort should be used to keep them 
out of seeds which are to be sown. 

Noxious plants .—It is still more important to avoid seeds of plants 
that contain ingredients which are poisonous to man or beast. Tims 
the seeds of Lolium temulentum and sometimes those of corn cockle, as 
well as some of the smaller vetches, are recognized as poisonous, so 
that when mixed with cereal grains and ground they make the flour 
objectionable. Their small size and light weight makes it compara¬ 
tively easy to remove them by sifting or blowing. 

It is, if possible, even more essential to keep seed of forage plants 
free from noxious admixtures. The damage done by Buphorbiaeeai , Ra- 
nuncalacem, Chenopodiacece , and many Cruciferw and Umbellifene will 
serve for illustration. 

Plants which aid in the propagation of fungi .—Certain plants are 
prejudicial because they serve as hosts for injurious fungi or other 

* Among the genera and species which are particularly objectionable are: Flea- 
bane (Erigeron), bur marigold (Bidens), mayweed (Anthernia cotula), field camomile 
( A . arvensis), daisy, or whiteweed (Chrysanthemum leuccmtJiemum), corn marigold (C. 
segetum ), common tansy ( TanaceUm vulgar e), groundsel (Senecio), bluebottle (Cen¬ 
taur eo, cyamis ), nipplewort (Lawjysana communis ), chicory ( Cichonum iniybm) } fall 
dandelion ( Leontodon autumnalis), hawkweed (Hieracium), dandelion (Taraxacum 
officinale)^ sow thistle ( Sonchus ), common thistle (Cirsium lancealatum), Canada this¬ 
tle (C. arvense ), wild lettuce ( Lactuca $cariola ), etc. 
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parasites while these are passing through stages of development which 
prepare them for working injury to crops. 

Sundry species—such as those of Glaviceps , Ustilago , and Puccinia — 
are parasitic upon certain grasses, as Lolluni perenne , Tritieum repens , 
Molinia , and others, the seeds of which, like those of other wild and 
wood grasses, are to be avoided in the cereals. Other forms of Glam - 
ceps, e . ergot, are to be watched for in the cereal grains. For 
example, eight samples of American florin grass (white bent grass, 
Agrostis alba) of the harvest of 1802 w r ere found on examination to 
contain ergot in considerable amount. The numbers of selerotia found 
to occur in one kilogram of the grass seed were in four samples sold as 
choice, 5,256,11,856, 21,964, and 33,374; and in four samples sold as 
a fancy,” 11,648, 39,300, 69,657, and 70,004, respectively. When these 
are spread in the ground, fruit is borne and spores produced which 
infest other plants. 

Phcenogamous parasites. —Even more to be feared are the seeds of cer¬ 
tain pkmnogamous parasitic plants, which may cause the devastation 
of the fields where they grow. The worst of these are the dodders 
(Cuscuta). These, having no chlorophyll, prey upon the aerial parts of 
useful cultivated plants, and diminish the yield or ruin the crop en¬ 
tirely. In tests of purity of seed of fodder plants, therefore, dodder 
should be looked out for very sharply, and when found the proportion 
should be exactly determined. The seeds of the more common species 
of Guscuta are characterized by small size, nearly spherical form, gray¬ 
ish to light-brown color, and the peculiar rough appearance of the testa. 
In European seed, Guscuta cpithymum , L., G. trifolii, Bab., G . epilimmi , 
Weike, and G. europ&a , L., are common. Guscuta lupulifarmis , Kroek, 
the kernels of which are larger than those of ordinary clover, averag¬ 
ing about 5.3 mg. iu weight, is less frequent. The seeds of O. epithy - 
mum pass readily through a sieve with holes 1.25 mm. in diameter, 
which makes it comparatively easy to separate them from red clover. 

In general the kinds of seeds in which it is particularly important to 
look for dodder are the different species of Trifolium , Medicago sativa , 
M. media , M. lupulina , PMetm pratense , Linum mitatmiimmi , and 
Ornitliopus sati-ms. The most frequent dodders in American clover seed 
are Gttsmfa racemose Mart., the seeds of which do not always pass a 
1.25 mm. sieve, and G.gronovii, Wild, and C. cepluikmiU , which are less 
common. In South American clover and lucern seed Guscuta arvensis , 
Beyr. and C. chiliensis 7 Ker., have been found. The last named appears 
to occur both in Chile and in the Argentine Republic. 

The examination of seed for dodder is conducted as follows: With 
small-sized clover seeds, as alsike and white clover, and timothy, the 
whole sample must be examined. Red clover, lucern, and yellow clover 
are sifted in very small portions and for a long time iu sieves with 
cover and under cup (ifobbe’s set of clover sieves). The contents of 
the several sieves of the set are then carefully examined, the coarser 
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portions, which remain on the sieves, carefully looked over and the dod¬ 
der seed picked out. When all of the latter have been removed they are 
counted, and the number of seeds per kilogram in the sample estimated. 
The examination should be made, not of a part, but of the whole sam¬ 
ple in every case, and in no case should the amount examined be less 
than 100 grams. 

Among the other pluenogamous parasites are the Orobanckacece , 
which live on the underground parts and occasionally on the lower 
part of the stem of the host. Tlieir seeds are, in general, extremely 
small, those of Orobanclie minor having, according to Nobbe, a diame¬ 
ter of only 0.25—0.40 mm. In South Germany O. ramosa, which lives 
upon hemp and lucern, is a much dreaded parasite. The seeds of these 
are separated by sifting like those of dodder. 

The quantity of genuine seeds which have been so injured as to be 
incapable of germinating and of the fragments, e. </., of embryo and 
radicle, depends upon the way the seed has been handled, especially in 
the threshiug. The seeds and fragments thus damaged are, of course, 
to be distinguished from those which were harvested before they were 
ripe, or have been injured by wetting and drying, and are more or less 
shriveled. To determine the value or lack of value of such kernels, 
germination tests are necessary. If the amount of damaged seed is 
very large, it should be estimated. 

Dead matter .—The quantity of fragments of stalk, straw, or chaff, 
and especially that of sand, stones, etc., varies widely, and is noticea¬ 
ble when it makes several per cent of the whole. The weight of min¬ 
eral substances is a temptation to use them to adulterate seeds. Such 
frauds are easily detected. hTo rules can be laid down for the purpose, 
however. The size, form, and color of the small stones must be noted 
in each case. That such admixtures do occur is proven by the fact that 
there are establishments which manufacture yellow, green, and black 
stones for mixing with clover seed. 

(To be continued.) 
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CHEMISTRY. 

E. W. Allen, Editor. 

The determination of sugar in the tomato, G. C. Caldwell (New 
York Cornell Sta. Bui. No. 49, Dee., 1892, pp. 301,302 ).—It is explained 
that neither the polariscope nor the Fehling test is -wholly reliable for 
the direct determination of sugar in tomatoes, the first on account of 
thepossible action of organic acids, and the second on account of other 
reducing substances besides sugar. The fermentation method proved 
unsatisfactory. In the method employed the fruit was dried at 100° 
0., and the ground residue extracted either with boiling water or with 
90 per cent aleohol in a continuousextracting apparatus. The aqueous 
extract proved so highly colored that a volumetric determination with 
Fehling solution could not be made. Extraction with 90 per cent 
alcohol and determination of the sugar by the gravimetric copper 
method proved very satisfactory, duplicate results on the same extracts 
agreeing closely. The results of determinations in 13 samples are tab¬ 
ulated. The acidity was determined by means of a standard solution 
of potassium hydroxide, and calculated as malic acid. 

ZOOLOGY. 

Ground squirrels, F. J. Hiswander (Wyoming Sta. Bui. No. 12, 
Apr., 1893, pp. 25-36, figs. 3 ).—A ground squirrel or gopher, which is 
destructive to crops in Wyoming, is described. This species, thought 
by the author to be Spermophilus franklinii, is undoubtedly S. elegans, 
as it is not likely that the former species occurs in Wyoming. 

This gopher digs up newly planted corn and garden seed, injures 
alfalfa and sugar beets, and greatly damages all small grain, eating the 
gfeen plants and the grain as it ripens. On the station farm the barley 
was so injured as to yield only the quantity of graiu which had been 
sown. These ground squirrels are destructive from about the middle 
of March until September, during which time they store up grain and 
seeds for winter use. 
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A common method of combating these pests is by flooding the bur¬ 
rows and killing the animals; grain soaked in poison is also used. The 
former method is long, tedious, and sometimes impracticable. During 
the summer of 1892 bisulphide of carbon was successfully used for their 
repression on the station farm. A ball of cotton about the size of an 
egg is thoroughly saturated with the bisulphide of carbon, or dried 
balls of horse manure may be used as an absorbent. About sundown 
when the animals are in their holes throw the cotton or manure ball into 
the burrow and close the opening with earth. This is also effective 
against prairie dogs and other burrowing animals. 

METEOROLOGY. 

Meteorological observations for 1892, D. B. Brace (Nebraska 
Sta. Bui. No.26,pp. 57-84). —Tabulated daily, monthly, and annual 
summaries of observations by M. M. Maghee, C. A. Skinner, A. O. 
Edgington, and G. Andrews on temperature, relative humidity, atmos¬ 
pheric pressure, movement of wind, soil temperature, and precipita¬ 
tion. 

Meteorological summary for North Carolina, March, 1893, H. B. 

Battle, C. E. Yon Herrmann, and R. Nunn (North Carolina Sta . Bid. 
No. OOd. Apr. 24, 1893, pp. 3-16, maps 2). —Notes on the weather and 
tabulated daily and monthly summaries of observations by the North 
Carolina weather service, cooperating with the United States Weather 
Bureau. 

Has the moon any influence on the weather ? (North Carolina 
Sta. Bui No. 90d , Apr. 24,1893, p. 17). —An extract from a work on 
astronomy by .Charles A. Young, in which the position is taken that 
“ the multitude of current beliefs as to the controlling influence of the 
moon’s phases and changes over the weather and the various conditions 
of life are mostly unfounded.” (See this number of the Record, p. 87G.) 

SOILS. 

W. H. I3ioal, Editor. 

Soil temperatures, D. B. Brace (Nebraska Sta. Bui. No. 26, pp 71- 
83). —Tabulated daily, monthly, and yearly summaries of observations 
by A. O. Edgington and G. Andrews, during 1892, with thermometers 
at depths of from 1 to 36 inches. 

FERTILIZERS. 

W. H. Beal, Editor. 

Cooperative soil tests in 1892, A. J. Bonduranx and J. Clay¬ 
ton (Alabama College Sta. Bui No. 42, Jan., 1893, pp. 34). —Notes and 
tabulated data for 27 experiments with fertilizers on cotton in as many 
counties of the State. 
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Fertilizers were applied as follows: Nitrate of soda 9G pounds per 
acre, muriate of potash 04 pounds, and acid phosphate 240 pounds, 
singly, two by two, and all three together: floats 240 pounds alone, 
and with nitrate of soda 96 pounds, or green cotton seed 848 pounds; 
cotton-seed meal 240 pounds with acid phosphate 240 pounds; and 
stable manure 4,240 pounds. Three check plats remained uumanured. 

ThiTty-six reports were received by tbis station from 42 experiments begun in 
1891, and 27 out of 36 reported results in 1892, from which the following is gathered 
by comparing results for two years: Seven of these soils are deficient in the three 
main elements of plant food, and are benefited by the use of a complete fertilizer, 
* * * while eight of them are not deficient in potash. * * h In the balance 
of the experiments results are too conflicting for any conclusions to be drawn. 

It will be found by comparing results of floats and nitrate of soda with floats and 
green cotton seed for two years, that only in one experiment has nitrate of soda 
with floats given best results, while fourteen give best results to floats with green 
cotton seed. The balance of the results are conflicting. 

Experiments with commercial fertilizers on corn, D. D. John¬ 
son ( West Virginia Sta. Bui. Wo. 29, Jan., 1893, pp. 83-95). —The results 
obtained with dried blood, dissolved South Carolina rock, muriate of 
potash, sulphate of potash, and kaiuit on sixteenth or twentieth acre 
plats in four counties of the State are tabulated and discussed. In 
two counties drouth “ so materially affected the results * * * as 
to reader them almost valueless,” and in general the results do not 
admit of definite conclusions. 

FIELD CROPS. 

A. C. True, Editor. 


Canaigre, C. B. Codling-wood, J. W. Totbiey, and F. A. Gu-lley 
{Arizona Sta. Bui. Wo. 7, Feb., 1893, pp. 40, figs. G ).—Tbis bulletin gives 
the history, botanical characters, and geographical distribution of 
canaigre {Burnetv hymenosepalus), determinations of its tannic-acid con¬ 
tent, and an account of experiments in the cultivation of the plant. 
The character of the soil in which canaigre has been found growing in 
great abundance in the region of the station is shown by the following 
partial analysis: Sand, 93.44 per cent; silica, 2.50 percent; ferric oxide, 
1.13 per cent. 

The soil looks like pure sand colored red by oxide of iron, and all passed through 
a sieve with meshes 0.5 mm. in diameter. 


Medium sand- 

Fine sand. 

Very fine sand 
Silt, by difference 


Diameter in mm. 

Per cent. 

. 0.5-0.25 

52.23 

. 0.25-0.10 

27.42 

. 0.1-0.05 

12.13 

- 0.5- 

8.22 


It has not been found growing in the extremely firm, close sedimentary soils, nor 
has it been found in soils containing more than 1 per cent of soluble salts. 
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The tannic-acid content of old and new roots collected in different 
parts of Arizona ranged from 22.5 to 35.0, and averaged 30.5 per cent. 

The main results of the experiments at the station in growing 
cahaigre are stated as follows: 

In July, 1891, plats on the university grounds were planted with cafiaigre obtained 
from the Rillito Creek bottoms. The soil is a rather compact gravelly loam quite 
different from thaton which cafiaigre is usually found. No plants appeared above 
ground until October, but from that time the growth continued slowly and steadily 
all winter. 

Hair-like roots had formed, and in a month these were 3 to 6 inches long and as 
large as a lead pencil. During the winter they were irrigated about once each 
month. Toward the last of March the tops began to grow rapidly, pushed up seed 
stalks, formed seed, and dried hack by May 1. At this time the new roots averaged 
about 5 ounces. The content of tannic acid in dry sample was about the same as at 
the end of the first month. From Juno t 1892, until January, 1893, samples have 
been taken from undisturbed new roots for analysis. 

Per cent of tannic acid in canaigre roots at different dates . 


June 4, 1892. 16.7 

August 2,1892. 18.2 

September 13,1892 . 23.1 

October 15,1892, average of new roots from 50 plants. 23.0 

Average of new roots from 50 plants. 23.0 

Highest. 25.4 

Lowest. 15.7 

November 10,1892 . 24.4 

January 10,1893. 25.0 

January 17,1893. 28.2 


October 15, fiftyroots were weighed, cut in two, the lower half analyzed, the upper 
half planted. In most cases growth commenced at once. It is hoped in this way 
to determine, first, the exact increase in tannic acid, and second, whether roots high 
in tannic acid produce roots of the same character, and if so, to select seed for prop- 
agation, as was practiced successfully in the improvement of sugar beets. * * * 

October 15, root No. 4 contained in green state 7.4 per cent, and in dry 22.2 per 
cent tannic acid. When dug, January 17, it had a bunch of six small roots 3 inches 
long, one-half inch in diameter. 

The results of examination were as follows: 

Analyses of the canaigre plant . 



Weight. 

Moisture. 

r J 

In fresh 
roots. 

Fannie ack 

In air- | 
dry roots. 

1. 

Total 

weight. 

Old root.-. 

Grams, 
148. 3 ; 
3D. 2 
94.0 

Per cent. 

71.3 

76.4 i 
80.0 

Per cent. 
10.0 
3.9 
0.8 

Per cent. 
32.0 
15.1 
3.9 

Grams , 
14.80 
1.52 
0.79 

New root.„. 

Leaves and stems. 


From several analyses it would seem that the young roots at their inception have 
about 3.9 per cent tannic acid green, or 15 per cent to 16 per cent dry. At this time 
the roots are white, with a yellow ring, and do not turn red, even on exposure to the 
air. After blossoming the roots seem to have attained their full size, are somewhat 
deeper in color, and con tain but li t tie more tan nic acid than when younger. Through 
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the long liot summer they gradually increase in tannic acid. As soon as tliey sprout 
and grow, there is a marked tendency to increase in tannic acid. Analyses of roots 
of the same age, sprouted and not sprouted, show the sprouted roots to have been 
uniformly higher in tannic acid. 

Experiments in cultivation have not been carried sufficiently far to determine the 
effect on content of tannic acid. Those, however, "will he continued until definite 
results are reached as to best time to harvest roots. It* may he found that two qual¬ 
ities of roots will be obtained; the first, one-year roots, with about 23 to 25 per cent 
of tannic acid, and only a small amount of coloring matter; the second, two-year 
roots, with higher percentage of tannic acid and large amount of coloring matter. 

Six tons of green root will make 2 tons of cut and dried root, and these 6 tons of green 
root can he m^de into 1 ton of extract; or, with one handling, the 6 tons of green 
root can he concentrated to 1 ton of extract containing the same amount of tannic 
acid. The saving of labor in handling will be enormous, besides leaving more money 
in the district growing the canaigre and a bagasse which could he returned to the 
land, burned as fuel, or made a passable cattle food. As a cattle food it would have 
about the value of wheat straw. 

In making extract it may be found desirable to use the green roots, cutting or 
shredding them, and then follow the so-called diffusion process by which sugar is ob¬ 
tained from beets and cane. * *■ * 

Soil .—While the wild growth is confined to tlie sands and sandy loams, we find that 
if the roots are planted shallow and irrigated, equally large crops are produced on 
quite heavy soils and the roots are as rich in tannic acid. The plant seems not to he 
particular as to the kind of soil, provided it is kept sufficiently moist, and it may he 
found that our sandy loams and rather heavy soils may prove more profitable for 
growing the plant than lighter soils, owing to their greater fertility andinore lasting 
qualities without fertilization. * * 

Seed .—Of the average sized roots of large growth, it will require about 1 ton per 
acre for seed, planting 9 by 30 inches. Unlike potatoes’and most other plants grown 
from tubers, the seed roots are not lost, for after producing a growth of new roots the 
mother root, if but a year old, retains its weight and its content of tannic acid in¬ 
creases. 

After removal from the ground, canaigre roots, if piled in large heaps 4 or 5 
feet deep, will heat and ferment; if in thin layers covered with dry earth, they 
may keep indefinitely two or three years, but when moistened they will sprout and 
grow. * * * 

Planting ,—It seems not to matter seriously when the roots are planted, the forma¬ 
tion of new roots beginning in the fall from the latter part of September and con¬ 
tinuing on until March ot April. If planted in the late spring, leaves will appear 
and die clown at the usual time in May, when the root planted will lie dormant 
through the summer and begin tbe formation of tlie new crop of roots at the regular 
season, with no apparent advantage or disadvantage as compared with roots planted 
just before the growing season. 

If the soil is kept dry, they may lie over until the next year, and then proceed to 
grow in the usual way when moisture is supplied. ^ * T 

The development of new roots the present winter on land that had been under cul¬ 
tivation before is greater than it was last year on new land, and we' find also that 
thicker planting does not interfere with growth. From present indications rows 30 
inches apart and plants 9 inches apart in the row will yield as much per hill as when 
the rows are planted 1 foot by 3 feet. * * * 

Cultivation .—So far as we can judge of the habits of the plant, the yield of this 
crop will, like Irish potatoes and some other root crops, be largely governed by the 
preparation of the soil before planting. * * * 

We have never found large caitaigre roots in close, compact soil, and we find that 
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it does not develop fully on our heavy soils under cultivation unless the soil is well 
broken and loosened up occasionally during the season of growth. * * * 

The ground should be well plowed, the tubers dropped, and covered with the 
potato planter, which, with a little adjustment, will do the work. To secure Largest 
yield the planting should be done before the first of October and the soil moistened. 
The crop should be irrigated from four to six times and some implement of the two- 
horse cultivator style with narrow teeth run through the rows after each irrigation 
to loosen up the soil. 

Harvesting, —With the crop planted in the fall, growth above ground ceases the 
following May, but the roots, although they remain dormant, grow gradually richer 
intannic acid during the year. The increase is, however, quite slow after July. With 
rain or irrigationin the fall, the leaves appear above the ground and a new bunch of 
roots is started, but so far as we have observed the entire hill will produce no more 
new roots than would single tnhers if they are separated and replanted. In fact, 
we are inclined to think the single tuber wall produce a larger new crop than the 
the entire hill. * * * 

The potato diggerwill lift the roots from out of the ground, and this may he rigged 
with a carrier so that the roots will be dropped on a truck wagon driven alongside, 
somewhat on the plan of the grain header and accompanying wagon, and if the 
digger can not be rigged to dig two rows at a time, two or more may be driven on 
either side of the wagon used for hauling the roots from the field, the object sought 
being to exclude all hand labor in planting, digging, and picking up. * * * 

Cost of growing, —With the field cleared, leveled, and put in shape to he irrigated, 
and seed on the ground, we would estimate the cost of growing somewhat as follows: 
Plowing and j>reparingland, per acre, $3; planting with machine, $2; irrigating and 
cultivating, $S; digging wdth machine, $2; water rental, $1.50; total, $16.50. ^ * * 

General conclusions. —The amount exported during the past two years shows there 
is a demand at paying prices for large quantities, and one of the greatest obstacles 
in starting an industry, introducing a new product to the trade, is largely overcome. 
There is room for a large industry in growing and shipping the roots in a dry state, 
but the cost of labor in slicing and drying and the bulky condition of the product 
after it is thus prepared stands i n the way of the most rapid development. * * * 

It is important that extract factories be established oil a large scale, and that they 
be located on lines of transportation where the lands in the immediate vicinity of 
the works may be planted to canaigre. * v * 

Corn experiments, C. L. Newman C Arkansas Sta. Bui . Fo. 22, Dec,, 
1892, pp. 08-72 ).—Of 7 varieties of corn tested at the Pine Bluff Sub¬ 
station, Welborn Conscience gave the largest yield, 401- bushels per 
acre. 

White corn, carefully selected for seed, produced 4J bushels per acre 
more than seed corn of the same variety not selected. Selected yellow 
corn gave an excess of 2 bushels per acre over the unselected seed. 
The average increase due to selection was bushels per acre, worth, 
at 50 cents per bushel, $1.57£. 

Seed from the large end of the ear was compared with seed from the 
middle and small end. Seed from large end produced 34.2 bushels per 
acre; from middle, 30,8; from small end, 30.6. 

The cost of growing an acre of corn was recorded. The crop was 
hoed twice and plowed three times. With labor at 65 cents per day and 
a single team at the same rate, a crop of 30.8 bushels per acre cost 22J 
cents per bushel. 
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Field erperiments with corn, B. J. Bedding- ( Georgia Sta. Jinl. 
No. 20, Neb., 1S93, pp. 1-14.) 

Synojisis .—Tlie experiments are classified as follows: (1) Glen oral fertilizer experi¬ 
ment, in which the increased yield from the application of different fertilizers 
inno case paid for the cost of the fertilizer; (2) snhsniling, which did not increase 
the yield; (3) intercnltural fertilizing, which was not advantageous; (4) fodder 
pulling, which was prevented by rainy weather; (o) deep vs. shallow culture, 
showing no difference in results between the two methods; and (G) composting 
in the heap vs. composting in the furrows, showing no advantage from the former 
practice. These experiments were as a rule continuations of those reported in 
Bulletin No. 15 of the station (E. S. R., vol. hi, p. 604). 

Corn , general fertilizer experiment (pp. 2-5).—In its main features this 
was a repetition of an experiment in 1801. A piece of fairly good clay 
soil, which had been in cotton the previous year, was divided into 
twenty-eight plats. The basal fertilizer consisted of a mixture of 312 
pounds of superphosphate, 39 pounds of muriate of potash, and (35 
pounds of nitrate of soda per acre. This was applied on three plats. 
In separate cases the single ingredients, two ingredients, and all three 
were doubled, three plats receiving the same fertilizer mixture in each 
case. On two plats cotton-seed meal was substituted for nitrate of soda. 
Two plats remained nmnanured. The amount and cost of fertilizers 
applied and the yields of shelled corn are tabulated. Superphosphate 
and nitrate of soda produced decidedly beneficial results, but the appli¬ 
cation of muriate of potash was of doubtful advantage. The results 
with cotton-seed meal were conflicting. In general, the increased yield 
was in no case sufficient to pay for the cost of the fertilizer. 

Corn, subsoiling (pp. 5-7).—An account of an experiment on fourteen 
plats, half of which were subsoiled. There was very little increase of 
yield from subsoiling. The application of nitrate of soda, 130 pounds 
per acre, April 13 and June 13, resulted in an aftergrowth of crab 
grass, from which enough hay was made after the corn had been 
removed to more than pay for the fertilizer. 

Corn , intereultural fertilizing (pp, 7—9).— 1 This was a repetition of the 
experiments of the two previous years. 

The land selected for the experiment was 1 acre of red clay land, in cotton the 
previous year and producing about 1 bale to the acre with liberal fertilizing. The 
land was well prepared in a uniform manner, the first application of fertilizers made 
March 14, and the section was planted in Patterson’s select corn March 16, covering 
with a hand hoe. The first intercnltural application of fertilizers was made Apiil 
27 in the siding furrows on each side of each row of corn; the second application 
was made in the same way, May 12; the third application, May 26. Laid hv, June 
13. 4 

The fertilizers used were superphosphate, muriate of potash, and 
nitrate of soda or cotton-seed meal. The results agree with those of 
the previous experiments in indicating no material advantage from 
fractional applications of fertilizers. Nitrate of soda gave somewhat 
better results than cotton-seed meal. 

Corn, fodder putting ( p. 9).—It was intended to repeat the experiment 



FIELD CROPS. 


809 


of the previous year in this line, but rain made it impracticable. It was 
found, however, that the time which would otherwise have been spent 
in pulling the fodder could be much more profitably used in filling a 
silo, and that the weather did not interfere with this work. 

Corn, deep vs. shallow culture (pp. 9-11).—Alternate plats received 
deep and shallow cultivation, as in two previous years. There Avas 
practically no difference in the .yields of corn from the two methods of 
cultivation. The extra cost of the deep plowing was not less than $1 
per acre. 

Corn , test of varieties (pp. 11,12).—Brief notes on a test of 11 varie* • 
ties. 

Corn , composting in the heap vs. composting in the furrow (pp. 12-14).— 
A mixture of superphosphate 200 pounds, green cotton seed 1,000 
pounds, and stable manure 1,000 pounds, was appliedto corn after being 
composted in the heap four Aveeks, or was mixed in the furrow,just before 
planting. Tlie results agree Avitli those of a previous experiment in 
indicating that there is no advantage from composting in the heap. 

Field experiments with corn, W. C. Latta (. Indiana Sta. Bui . 
JSfo. 43 , Mar., 1893 , pp. 4-15). 

Synopsis ,—Tlie nature and results of the experiments reported are, in brief, as fol¬ 
lows: (1) Early and late planting, results during four years favor early plant¬ 
ing (May 1); (2) thick and thin planting, results during 7 years favor thick 
planting; (3) deep and shallow plowing, results during 2 years favor plowing 
about 8 inches deep; (4) deep and shallow cultivation, results during 5 years 
favor shallow cultivation; (5) test of cultivators, 7 different kinds; (6) rota¬ 
tion vs. continuous cropping, results during 5 years favor rotation; (7) effect of 
previous manuring, horse manure increased yield during 10 seasons; (8) full vs. 
partial applications of fertilizers, commercial fertilizers were not profitable in 
either case, but partial applications of horse manure gave a small profit; (9) num¬ 
ber of days required to mature early aiul late planted varieties, about 110 days 
for the three varieties tested, without regard to time ol’planting; (10) test of vari¬ 
eties, tabulated data for 34 varieties. Tlie experiments were in continuation of 
those reported in Bulletin No. 39 of the station (E. S. R., vol. nr, p. 851). 

Corn , early and lade planting (p. 4).—In 1892 a medium early variety 
of corn was planted at different dates during the month of May. The 
largest yield was from the earliest planting, as in former years. 

Corn , thick and thin planting (p. 0).—The yields in 1892, as Aveli as 
the average yields for several years, from planting at five different dis¬ 
tances, favor thick planting. 

While the yield was increased by thick planting, the per cent of unmarketable 
corn was also slightly increased. The ears were, of conrse, also reduced in size, thus 
increasing the labor and expense of husking. If the corn is to be grown for silage, 
it is probable that even better results would bo obtained by dropping the kernels of 
corn only 6 or 8 inches apart. If the crop is to be husked it will be well to drop t.ho 
kernels 12 or 14 inches apart. This will secure larger ears and the saving in gath¬ 
ering will more than offset the slightly decreased yield due to thinner planting. 

Corn , deep and shallow plowing (pp. 6 , 7). — The yields of 1891 and 
1892 from plowing to five different depths (4 to 12 inches) are tabula- 
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ted. The average results thus far show little difference in yield be¬ 
tween 6 and 12 inches. Plowing 4 inches deep increased the yield in 
1892, hut not in 1891. 

Corn, deep mid shallow cultivation (p. 7).—In 1892 it made little dif¬ 
ference in the yield whether the cultivation was 1, 2, or 3 inches deep, 
but the average results favor shallow cultivation. 

Corn, test of cultivators (pp. 8,9).—An account of a test of 7 differ¬ 
ent kinds of implements. 

Corn, rotation vs, continuous cropping (pp. 9,10).—The yields during 
five years (lSS8-’92) show an average of 34.78 bushels of corn on plats 
where corn, oats, and wheat were grown in rotation with timothy and 
clover, and 30.6G bushels where grain was grown continuously. No 
fertilizer has been applied since the beginning of the experiment. 

Corn, effect of previous manuring (p. 10).—In 1883 and 18S4 fresh 
horse manure, gas lime, and superphosphate were applied separately on 
land which had been in corn continuously since 1879. 

Ten crops of corn have been grown since the first application of fertilizers and 
manure. The crop of 1837 is not considered, however, in calculating the results, as 
it was almost a total failure owing to severe drouth. 

Both the gas lime and superphosphate have been practically without effect on the 
yields of corn. The horse manure has caused a considerable increase in yield of 
corn every year. The average increase for the horse manure is a trifle over 12 bush¬ 
els per acre. This gives a total increase of a little more than 108 bushels per acre 
for nine crops. The increase in yield of corn was nearly 7 bushels per acre in 1892. 

Corn, full vs, partial applications of fertilizers (p. 11),—The average 
yields of corn during three years indicate small increase of yield from 
either full or partial applications of commercial fertilizers. The appli¬ 
cation of 10,800 pounds of horse manure per acre increased the yield of 
corn nearly as much as 16,200 pounds, % and gave a small net profit. 

Corn, number of days required to mature early and late planted varie¬ 
ties (p. 12).—Purdue Yellow, Kiley Favorite, and Yellow Nonesuch 
varieties, each planted May 24 and June 4 and 14, required about 110 
days to grow to maturity without regard to the time of planting. 

Corny test of varieties (pp. 12-15).—A table gives number of days re¬ 
quired to mature, yield of corn, and percentages of ears, shelled corn, 
shrinkage in curing, and barren and smutted stalks for 34 varieties 
grown at the station during one to five years. 

The table shows a range (1) of thirty-three days in the time required to mature 
the several varieties; (2) of 44 bushels of corn and over 7,000 pounds of stalks in 
average yield per acre of the field varieties; (3) of 24 per cent in the average pro¬ 
portion of stalk and ear; (4) of 7.3 per cent in the average proportion of shelled 
corn; (5) of 23.4per cent in the amount of shrinkage in curing; (6) of 18 per cent 
in the proportion of stalks without ears; (7) of 17 percent in the proportion of 
smutted stalks; and (8) of 43 per cent in the proportion of snmtted stalk without 
ears. 

Detasseling corn, O. L. Ingersoll [Nebraska Sta , Bui No, 25, Bee, 
1,1892, pp, 4 ),—An account of an experiment in 1892 in continuation 
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of that reported in Bulletin No. 19 of the station (E. S. B., vol. in, 
p. 703). The tassels were removed July 23 from 10 alternate rows, 20 
rods long, in the midst of a field of corn of 20 acres. A few days after 
the plat was gone over a second time to make sure that no tassel was 
left. The expense of detasseling was at the rate of $1.25 per acre. 
The yields of corn were as follows: On 10 detasseled rows, 52S pounds ; 
on 10 alternate rows, 1,220; on 20 normal rows elsewhere in the field, 
2,309. This agrees with the results of the previous year in showing a 
decrease in yield from detasseling. * 

Detasseling com, G. G. Watson (New York Cornell Sta. Bui. Wo. 49, 
Dec1892, pp. 317-320). —A report on an experiment in continuation of 
those recorded in Bulletin No. 40 of the station (E. S. R., vol. iv, p. 
338). July 20 ? 1892, the tassels were removed from 44 rows, each con¬ 
taining 27 hills, in the midst of a field planted with Pride of the North 
corn. 

The tassels were amoved on alternate rows for the first 20 rows and.on three 
fourths of the rows for the remaining 24 rows. That is, the tassels wore removed 
from three rows and left on the fourth; removed from the next three and left on the 
fourth, and so on throughout the 24 rows. The tassels were removed as soon as they 
could he seen, and before they had expanded. The operation was performed by 
hand by giving tlie tassel an upward pull, which caused the stalk to break off above 
the upper foint without injuring the leaves at all. 

From the three experiments made at this station in detasseling com it has been 
observed tbat it is of the utmost importance to have the tassels removed at the 
earliest time possible, certainly before they have become expanded, and still better 
if inclosed within the folds of the leaf. The tassels may he readily removed l y 
pulling as described above when inclosed in the leaf, if only the very tip of the tassel 
be exposed to view. And, further, it is essential that the tassels be removed in such 
a manner that the leaves are not in any way injured, which would be the case were 
they removed at the proper time by a corn knife. 

The results, as given in detail in two tables, show a gain in the weight 
and number of both good and poor ears on the detasseled rows. The 
average increase in weight of good ears was 15 per cent, and of poor 
ears 26 per cent. 

A new maize and its behavior tinder cultivation, L. H. Bailey 
(New York Cornell Sta . Bui. No. 49 , Dee., 1892 , pp. 332-338, figs. 2 ).— 
u In 1888 the late Sereno Watson, of Harvard University, received from 
Prof. A. DugeSjOf Guanajuato, Mexico, some stalks and kernels of a 
wild corn which was found at Moro Leon, about four Mexican leagues 
north of Lake Guitzeo, near the southern boundary of the State of 
Guanajuato, in southern Mexico. The com was wholly unknown to 
cultivation, and the natives of the district believe it to be the original 
source of the cultivated varieties of maize. This opinion is of great 
interest because the original form of Indian corn is wholly unknown. 
It is known among the natives as mais de coyote, from the resemblance 
of the little kernels to dog’s teeth. About a half dozen ears, In a clus¬ 
ter, were with the specimens sent to Harvard, each ear about 2 inches 
long and bearing a few rows of very small pointed white kernels.” 
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In 1889 the author made an unsuccessful attempt to grow two or 
three kernels of this corn given him by Mr. Watson. In 1890 it was 
grown at the botanic gardens at Cambridge, Massachusetts, but only 
a few kernels matured. 

The tallest stalks were over 10 feet high, with a diameter of nearly 2 inches. 
Bat the most striking peculiarity of the plants was the abundance of lusty suckers, 
'which f( grew as rapidly as the main stalk, so that the plants, which had fortunately*'* 
been placed some feet apart, had the appearance of two hills, one of the two having 
nine and the other twelve stalks ascending from a common base.” The cent rah" 
stalk also branched higher a£> on its trunk, and these side branches, as also those 
from the base of the plants, had a tassel upon the end and bore several ears along 
their length. The tassel was very large, with drooping* branches. 47 4 * 

Mr. Watson concluded that this corn is a new and distinct species rather than 
the original of the common corn, and he therefore published it 1 as Zea canina , or 
dog-tooth corn, thus adding a second species to the genus Zea. 

In 1891,1 grew the corn again from the original Mexican samples—which Mr. 
Watson divided with me—starting it late under glass (May 22), and setting it out of 
doors June 12 in a heavy clay loam, when about half a foot high. The plants grew 
vigorously, and ears began to form late in summer, being borne upon strong lateral 
branches as before. The illustration in the bulletin shows a topical plant, having 
six arms or branches springing from the main stalk. A dozen or fifteen cars set 
upon these arms. * * * 

These plants appeared to differ from those which I saw at the Harvard Botanic Gar¬ 
den the year before only in size and earliness. The smaller size may have boon 
due to the soil, which was poorer than at Harvard, hut I thought I saw a de¬ 
cided tendency toward acclimatization in the plants, and this is now apparently 
warranted by the results of this year’s experiment. Some of the plants did not 
make lateral arms, but simply sent up a straight almost earless stalk. Perhaps this 
was due to the fact that the plants were crowded. Some of the plants matured sev¬ 
eral good ears. 

[Grosses were made by the author in 1891 of the new corn with Extra Early Mar¬ 
blehead sugar corn and Japanese striped corn (Zea jajmnica) j. The one Canina x 
Marblehead plant grew scarcely more than 4 feet tall. Two suckers sprung from the 
base of the plant, hut there were no branches higher up, and all the ears were small 
and single. The kernels, which had been pollinated from the tassels on the same 
plant, were indistinguishable from those of true Canina. * * * 

The fourteen Canina X Japanese plants grew with great vigor, reaching a height 
of 8 and 9 feet, and nearly all the stalks produced the branches of multiple ears. 
But the remarkable feature of these plants was the shortening up of these side 
branches from the length of 2 and 3 feet, attained in true Canina, to a cluster or 
brace of four to six ears. One plant which produced throe stalks from the base, bore 
four sets on one stalk, five on another, and twenty-five on the main stalk, making a 
total of 34 ears from one seed. * * * 

Some plants among these hybrids, however, produced single ears, hut the greater 
'number of them made from a dozen to twenty sets, and perhaps half the ears ma¬ 
tured. The kernels in these remarkable hybrids are both yellow and white, although 
yellow is far the most prominent, and they are rounded like the Japanese, hut hear 
a minute point or muero, in memory of their Canina parentage. 

The ears are twice larger than those of the Canina, from which they came. Two 
plants of the fourteen had distinctly striped foliage, like the Japanese corn. 

The plants of true Canina which grew near by were less branched than the 
Canina x Japanese, and while most of the ears were multiple, some wore single. 


1 Proc. Amer. Acad. Arts and Sci, xxvi, p. 158. 
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This corn was also attached hy smut. The behavior of these plants indicate either 
that Caniua is variable or that it tends to lose its characters under cultivation. I 
am inclined to adopt the latter explanation, especially as another lot of Canina 
grown in the field alongside a plantation of sweet corn showed similar degeneration 
to single ears. ** * * 

It may he worth while to inquire if this Canina corn still retains a specific iden¬ 
tity—if it really is a distinct species from the common corn, Zea mays. For myself, 
I am strongly of the opinion that it is not a distinct species. I am rather inclined 
to think, with the native Mexicans and Prof. Duges, that it is the original form of 
Zea mays, or at'least very near it. It explains many points in the evolution of In¬ 
dian corn. Some varieties of sweet corn occasionally produce rudimentary multiple 
ears, and this Canina seems to tend to lose them under cultivation. The tendency 
of cultivation in all plants is to develop some fruits or some organs, rather than all 
fruits or all organs. The suckering habit has keen discouraged in the selection of 
corn. The tendency to sucker and to produce tassels on the ends of ears, 
the profuse drooping tassels of many little-improved varieties, the predominance of 
flint com northward and of dent or poiuted corn southward, the occurrence of 
many curious and aboriginal varieties in the Aztec region—all these become intelli¬ 
gible if Zea canina is the original of Indian corn. 

Field experiments with cotton, B. J. Bedding ( Georgia Sta. Bui. 
No. 20, Feb., 1803, pp. 14-28). 

Synopsis. —The experiments are classified as follows: (1) Variety test, in which 
Bates Big Boll cotton gave the largest yield and highest per cent of lint; (2) 
distance experiments, in which the heaviest yield was produced by the plants 
which were 4 feet hy 1 foot apart; (3) a test of the effect of increasing the 
amount of fertilizer, in which every increase of the fer^lizer produced an in¬ 
crease in the yield; (4) a general fertilizer test, in which phosphoric acid was 
most effective, and nitrogen also effective, while potash gave negative or doubt¬ 
ful results. 

Test o/iwierie$(pp.l4-16).—Twenty-five varieties of cotton were tested. 
The yield at each picking, total yield, and per cent of lint are tabulated. 

Bates Big Boll gave the largest yield of seed cotton (1,742 pounds 
per acre) and the highest per cent of lint (34.75). Tennessee Gold Dust 
and King matured more than three fourths of their total crop before 
October 1. Okra Leaf was also early. 

Distance experiment (pp. 16-19).—This experiment and the succeed¬ 
ing fertilizer tests are repetitions of experiments reported in Bulletin 
Ko. 10 of the station (E. S. B., vol. in, p. 091). The varieties used 
were Pittman Improved (cluster) and Truitt Improved. The rows were 
4 feet wide and the plants were left at distances of 1, 2, 3, and 4 feet 
in the drill. The yield for each picking, total yield, and average yield 
per stalk are tabulated. 

The average yield of the two varieties was greatest (1,010 pounds seed 
cotton, or 521 pounds of lint per acre) when the distance was 4 feet by 1 
foot. Glose planting hastened the maturity of the plant, and hence Is 
recommended for high latitudes. The author concludes that on land 
capable of producing more than a bale per acre the distance should be 
about 1 by 4 feet; on land capable of yielding more than a bale the dis¬ 
tance should be greater, probably 2 by 4 feet. 
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Effect of increasing the amount of fertilizer (pp. 20-23).—The same 
rows were used as in a similar experiment in 1801. 

The fertilizer used consisted of a mixture of 00 pounds of superphos¬ 
phate, 15 pounds of muriate of potash, and 25 pounds of nitrate of 
soda. This mixture was applied at the rate of 200, 400, 600, 800,1,000, 
and 1,200 pounds per acre. One set of rows was unfertilized. The test 
was repeated on seven sets of rows, using two varieties of cotton. The 
yields at each picking* of the series of rows receiving different amounts 
of fertilizer are tabulated. An increase in the amount of fertilizer 
increased the yield. 

u Successively increasing amounts of fertilizers do not result in the 
same ratio of increasing yields of cotton. It follows that the larger 
the amount of fertilizers the greater will be the resulting* cost of the 
increase per pound; but at the same time there will be left in the soil a 
correspondingly larger amount of fertilizer for the use of the succeed¬ 
ing crop. 

“ The liberal use of judiciously compounded fertilizers affords a larger 
investment upon which the percentage of profit is to be based, and is 
therefore advisable.” 

The Truitt, whose plants are symmetrically formed and rather under 
medium size, with large bolls, proved more productive under high fer¬ 
tilization than the Pittman, a tall-growing variety with short laterals 
and clustered medium-sized bolls. 

General fertilizer experiment (pp. 23-28).—For this experiment 102 
plats were used, of which 12 plats were unfertilized. On the other 
plats, superphosphate, 156, 312, and 4G8 pounds per acre; muriate of 
potash, 39, 7S, and 117 pounds; and nitrate of soda, 55,130, and 195 
pounds were variously combined with each other. Muriate of potash, 
111 pounds, and superphosphate, 143, 286, and 429 pounds, respec¬ 
tively, were also combined with 429 pounds of cotton seed meal. 

The author concludes that— 

(1) Phosphoric acid was the most effective in increasing the yield of cotton on the 
soil covered by the experiment. 

(2) Potash was not required except when liberal amounts of the other two ele¬ 
ments were applied. The behavior of potash, at least in the form of muriate, was 
nneertain and even erratic, and it is not certain, on the whole, that it increased the 
yield. 

(3) Nitrogen is very effective in medium quantity, say two rations, in combination 
with three rations of superphosphate. 

(4) Cotton-seed meal is equally as effective as nitrate of soda, in the combinations 
of the other elements, as a nitrogenous plant food for cotton. 

(5) The most effective combination of the three ingredients employed in this 
experiment on this soil was: 

468 pounds superphosphate, equal to 66 pounds phosphoric acid; 

78 pounds muriate of potash, equal to 39 pounds potash; 

130 pounds nitrate of soda, equal to 20 pounds nitrogen. 

Flat pea, O. Clute and F.B. Mumford (Michigan Sta. Bui. Mo. 91, 
Bcb., 1893 } pp. 9—13 ).— The flat pea (Lathyrus sylvc$tris)h. as been grown 
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on a small scale for two years at the Michigan Station and at the Gray¬ 
ling Substation. From this experience the following conclusions are 
drawn: 

(1) It germinates and reaches the surface in from 17 to 28 days. 

(2) It grows slowly at first after reaching the surface, and needs care to keep 
weeds down. 

(3) It makes on very poor unimproved sandy soil a top growth of 6 to 8 inches, 
and a root growth of 12 to 15 inches the first year. 

(4) It makes on sandy soil that has been cultivated and improved a top growth, 
of 12 to 15 inches, and a root grow r th of 18 to 24 inches the first year. 

(5) The tops are not easily cut down by frost. The roots go through the winter 
well. 

(6) The roots are thickly supplied with tubercles. 

(7) One-year-old plants transplanted in the spring to sandy soil gave at the rate 
of 10,460 pounds of green forage j>er acre. 

(8) It does not bloom the first year. With us the blooms, pods, and seeds have 
been few the second year. 

(9) Cattle eat the green forage readily. 

Experiments with oats, 1892, G. E. Morrow and E. D. Gardner 
(Illinois Sta. Bal. No. 23, Nov., 1802, pp. 121-136). 

Synojms. —The nature and results of the experiments reported are in brief as fol¬ 
lows: (1) Quantity of seed, 2.5 to 3.5 bushels per acre gave largest yields; (2) 
compact vs. loose seed bed, medium compactness favored; (3) time of sowing, 
early seeding favored; (4) depth of sowing, 1 inch hotter than a greater depth; 
(5) test of varieties, data for 59 varieties; (6) time and manner of harvesting, 
best results when straw was green and kernels mostly in dough and when sheaves 
were bound and shocked at once. The experiments were in continuation of those 
reported in Bulletins Nos. 12 and 19 of the station (E. S. E., vol. ii, p. 400; Hi, 
p. 779). The soil used was fertile, dark-colored prairie loam. 

Oats, quantity of seed (pp. 123,124).—Early Dakota oats were sown 
on 14 plats, eacli 2 by 4 rods, at tlie rate of from 1 to 4 busliels per 
acre. The yields per acre of grain and straw during Jive years and the 
averages for the five years are given in the following table: 

Yields of oats from different rates of seeding , 1SSS-9X 


Seed per 
acre. 

Grain per acre. 

Straw per acre. 

1888. 

1889. 

1S90. 

1891, 

1892. 

Aver¬ 

age. 

1888. 

1889. 

1890. 

1891. 

1892. 

Aver¬ 

age. 

Bushels. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

1. 

52.5 

36.3 

25.3 

36.7 

40.5 

38.3 

3, 820 

4,600 

2,820 

1,275 

1,742 

2,851 

1.5.. 

59.4 

33.1 

21.0 

56.9 

43.5 

42.9 

4, 400 

3,800 

1,740 

1,970 

1,980 

2,778 

2. 

61.4 

42,5 

17.5 

74.8 

43.3 

47.9 

4,540 

4, 000 

1, 800 

2,748 

1,832 

2,984 

2.5. 

63.8 

43.8 

29.1 

72.6 

44.5 

50.8 j 

4, SCO 

3,000 

2,460 

2, 638 

1,935 

2, 979 

3. 

61.9 

47.2 

27.5 

76,6 

44.3 

51.5 

5, 220 

4,400 

1,960 

2,790 

2,100 

3,294 

3.5. 

62.5 

52.1 

24.7 

79,7 

42.4 

52.3 

4,400 

4,100 

2,000 

3,060 

1,952 

3,102 

4. 

60.6 

50.6 

21.9 

76.3 

43.2 

50.5 

i 

4,260 

3,200 

i 

2,020 

3,110 

2,377 

2,993 


1033—Ho. 10-3 









816 


EXPERIMENT STATION RECORD. 


Oats, compact vs. loose seed bed (pp. 124,125).—Early Dakota oats 
■were sown broadcast at tbe rate of 2.5 bnshels per acre April 12,1892, 
with tbe following results: 

Yields of oats sown in differently prepared seed beds, 1802, 


Preparation of seed bod. 

Yield per acre. 

Straw. 

Grain. 

Plowed 4 inches deep, seeded, and harrowed . 

Pounds. 
2,140 
2,030 
2,180 
1,755 
3,170 
2,150 
1,735 

Bushels. 

41.9 

42.2 
43.8 

42.7 

47.2 

44.7 

40.8 

Seeded dished, and narrowed...... 

UisVed Seeded, borrowed, and rolled... . . 

Seeded and plowed 4 iTnelies deep__ __ __ 

Xdsked serried, mirl harrowed ...... 

Seeded, dished, harrowed, and rolled . 

<>d end harrowed_......_...... 



The average results per acre during four years were: Compact seed 
bed, grain 46.2 bushels, straw 2,896 pounds; medium seed bed, grain 
48.1 bushels, straw 3,225 pounds; loose seed bed, grain 43.6 bushels, 
straw 2,662 pounds. 

Oats , time of solving (pp. 125-127).—The average yields of grain per 
acre from seeding at different dates on duplicate plats in 1892 were as 
follows: March 30, 46 bushels; April 6, 42.4 bushels; April 13,47.7 
bushels; April 21, 41.7 bushels; April 27, 42.4 bushels; May 4, 23.9 
bushels. 

“Taking the average for four years, the maximum yield of grain is 
in favor of seeding March 28 to 31, with but little difference any time 
between March 22 and April 16. 

“ The weight per bushel uniformly decreases with the lateness of 
seeding.” 

Oats , tfejrth of solving (p. 127).—Tabulated data are given for an ex¬ 
periment in which oats were seeded at depths of from 1 to 6 inches. 
The yield decreased as the depth of seeding increased. This agrees 
with the average results during five years. 

Oats, tests of varieties (pp. 128-136).—Notes and tabulated data for a 
test*of 59 varieties in 1892, and comparative data for 30 varieties tested 
four years and 44 varieties tested three years. The varieties which 
have given an average yield of over 45 bushels per acre during four 
years (1SS9~ ? 92) are as follows: Pringle Progress, New Dakota Gray, 
Japan, New Bed Eust-proof, Early Dakota, Texas Bust-proof, Improved 
American, American Banner, Black Russian, Giant Yellow French, 
White Bonanza, Prize Cluster, Welcome, White Russian, Black Prolific, 
Clydesdale, Common Mixed, Badger Queen, and White Wonder. 

The vitality of the seed of each variety was tested in the Geneva apparatus. Nine 
varieties showed perfect germinating power; of 9 varieties the average per cent germi¬ 
nating was less than 90, the lowest 74, the next lowest 80. The average yield of the 
9 varieties with highest per cent was 4 hashols per acre more than the average of the $ 
with lowest germinating power. 
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Oats, time and manner of harvesting (pp. 134-136).—Tabulated data 
are given for experiments in which oats were harvested July 6,11, and 
17 in 1891, and July 16,22, and 30 in 1892, or in milk or dough, medium 
ripe, and fully ripe. Comparisons were also made between (1) oats 
bound and shocked soon after cutting, (2) cut and dried in the swath 
before binding, and (3) heads cut, the stalks being left in the field. 

“ Slightly better results were obtained when the oats were harvested 
while the straw was still green and the kernels mostly in the dough 
stage than when the straw was mostly yellow and the kernels hard. 
When the oats were allowed to mature fully, the results were distinctly 
less satisfactory. When the sheaves were bound and shocked at once, 
the yield was somewhat better than when the cut straw was allowed to 
dry thoroughly before the sheaves were bound.” 

The wild potato of the Mexican region, L. H. Bailey {New YorTc 
Cornell Sta . Bui. No . 49, Dec., 1892, pp. 350-352, fig. 1). —“About 1878 
Dr. W. J. Beal, of the Michigan Agricultural College, received from 
the Harvard Botanic Gardens a few tubers, the largest about an inch 
in diameter, of a wild potato from Mexico. This potato has been 
grown since that time at the Michigan College, and we have grown it 
here two or three years from the Michigan seed.” 

The tubers are gradually improving, and in 1887, when I made a report upon this 
potato (Bulletin No. 31 of the Michigan Station) the best tuhers measured 3 inches 
in length. The largest tubers now Teach over 4 inches in length, and the number of 
small potatoes in the hills seems to he lessening. The tuhers are brown with deep 
eyes, and tend to he flattened. They keep well. The flesh is very yellow. When 
cooked the flavor is rich, and possesses a slight aroma which is not present in the 
common potatoes. The plants usually produce halls freely. 

The potato is probably the Solatium tuberosum , var. boreale of Gray, although 
it has the interposed small leaflets which that plant is supposed to lack. It occurs 
in a wild state from the Montezuma Valley, Colorado, to New Mexico and southwards 
in the mountains in Mexico. This wild potato of the North appears to have been first 
brought to notice in 1856 by Dr. A. J. Myers, of the U. S. Army, who found it in 
western Texas. * * * This plant was grown in 1888 by the Colorado Experiment 
Station (Bui. No. 4) from wild Colorado tubers. The tubers under cultivation were 
“quite large relatively to the other forms (samples of Solatium janmii), oblong in 
shape, and of a dark brown color.” 

Experiments with potatoes, L. B. Taft, H. P. Gladden, and E. 
J. Coryell (Michigan Sta. Bui. Mo. 90, Feb., 1893, pp. 19-30). —These 
were in continuation of experiments reported in Bulletin No. 85 of the 
station (E. S. B., vol. m, p. 872), and included tests of varieties and of 
fertilizers. 

Potatoes, tests of varieties (x>p. 19-24).—Tabulated data are given for 
134 varieties, and descriptive notes on 19 new varieties. 

Potatoes, fertiliser tests (pp. 24-28).—Nitrate of soda or sulphate of 
ammonia, ground bone, or dissolved boneblaek, and sulphate or muriate 
of potash were applied in different combinations. Manure was used on 
several plats, and mulching between rows was tried on one plat. Fer¬ 
tilizers under the seed produced the best results in 1891, but in the wet 
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season of 1892 applying the fertilizer over the seed gave the largest 
yields. Mulching was not as beneficial in 1892 as in the previous year. 
The addition of nitrate of soda or sulphate of ammonia to bone and 
potash was not profitable. Manure was more profitable than commer¬ 
cial fertilizers. 

Potatoes , diseases (pp. 28-80).—Notes on the treatment of potato scab 
and on an undetermined disease which somewhat resembled ordinary 
blight, but could not be checked with Bordeaux mixture. 

Experiments with potatoes, E. S. Bichman ( Utah Sta. Bid. Wo, 
20, Mar. 1893,pp. 1-15). —Brief accounts of experiments on (1) amount 
of irrigation, (2) methods of irrigation, (3) planting whole tubers vs. 
cuttings, (4) large vs. small tubers for seed, (5) effect of manure on 
quality, (6) depth of plowing, (7) methods of cultivation, and (8) test 
of varieties. A previous report on experiments with potatoes was 
published in Bulletin NTo. 5 of the station (E. S. B., vol. II, p. G64). 

Potatoes , amount of irrigation (pp. 1,2).—From 1 to 4 inches of water 
per acre was applied on different plats. The yield increased with the 
amount of water applied up to 3 inches. 

Potatoes , methods of irrigation (p. 3).—Flooding the ground so as to 
cover it with water gave better results than allowing the water to run 
between the row T s in the furrows made by the cultivator. 

Potatoes, planting whole tubers vs, cuttings (pp. 3-5).—The following 
table gives the number of pounds of tubers produced on twentieth-acre 
plats from planting whole tubers and cuttings during three years: 



1890. | 

i 

1891. 

1892. 

pvps_ _____*.... . ... T _ T _ 

Founds. 

Founds. 

124 

398 

422 

530 

Founds. 

333 

505 

Two eyes........ 

?,27 

Quarters...._............... 

399 ! 
470 

Halves........... 

344 

828 

Whole tubers....... 

485 j 

631 



Seed ends of potatoes gave a smaller total yield than stem ends, but 
the yield of large potatoes favored the seed end. 

Potatoes , large vs. small tubers for seed (pp. 5, 6).—In 1890 and 1891 
the results favored the large tubers, but in 1892 the small tubers gave 
the largest yield. 

Potatoes effect of manure on quality (pp. 6, 7).—In 1892 potatoes grown 
with manure had a smaller starch content than those grown without 
manure; but in 1S90 the reverse was true. 

Potatoes , depth of plowing (pp. 7, S),—Plowing from 3 to 9 inches deep 
for potatoes, carrots, peas, and cabbages during two years has given 
inconclusive results. 

Potatoes , methods of cultivation (p. 8).—Pulverizing the soil for pota¬ 
toes, peas, and cabbages did pot give so good results as simply har¬ 
rowing it. t 
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Potatoes , test of varieties (]>p. 9-15).—The yields of 32 varieties are 
given, tlie largest being by Burpee Superior, Lee Favorite, Compton 
Superior, Cream City, and Early Standard. 

Experiments on potatoes, 33. D. Johnson ( West Virginia Sta. But 
No . 29, Jan., 1893, pp. 71-85).—This is a repetition of experiments on 
completely worn-out soil reported in Bulletin Bo. 20 of the station (E, 
S. B., vol. in, p. 807), on u (1) the comparative yield of large and small 
tubers of the several varieties produced by the use of different fertili¬ 
zers j (2) the increased yield produced by different fertilizers, their cost, 
and profit and loss$ and (3) the comparative yield of tubers planted 
whole, in halves, quarters, and cut to single eyes.” 

“ The crop this year was almost a complete failure, caused by the un¬ 
favorable season and the exhausted condition of the soil.” The results, 
however, are tabulated in full and confirm in detail those obtained in the 
previous experiment. From the two years’ experiments the following 
conclusions are drawn: 

The best results in commercial fertilization, as tested, were secured by a combina¬ 
tion of potash and phosphoric acid in the ratio of 2 to 1. There was no material bene¬ 
fit, but an actual loss, in the use- of nitrate of soda. The besfc results in the prepara¬ 
tion of the seed can he secured by so cutting the tubers that each piece will produce 
one strong, vigorous stalk, aud by planting from two to four pieces in each hill, 
according to the distance the hills are apart. 

Experiments with potatoes, mangel-wurzels, and carrots, H. T. 

French ( Oregon Sta. Bid. No. 24, Mar., 1893 , pp. 12). —Botes and 
tabulated data for tests of 59 varieties of potatoes, 11 of mangel-wurzels, 
and 13 of carrots, grown on clay loam soil, snch as is common in the 
Willamette Valley. An account is also given of a test of fertilizers for 
potatoes in which the yield was largely increased by the application 
of Peruvian guano, superphosphate, or kainit. The varieties which 
gave the largest yields were as follows: 

Potatoes .—Biley, Champion, Dakota Bed, Early Bose, Sultan, Com¬ 
mander, Thorburn Late Bose, and Tilden. 

Mangel-wurzels .—Orange Globe, Eschendorf, Giant Yellow, and 
Kniver Globe. 

. Carrots. —Long White Belgian, Yellow Belgian, White Vosges, and 
Mastodon. 

Results of chemical analyses of tobacco cured by the leaf-cure 
on wire and the stalk processes, F. B. Carpenter (North Carolina 
Sta. Bui. No. 90a, Apr. 14, 1893, pp. 34). 

Synopsis .—Analyses showing the per cent of nitrates in tobacco at different stages 
of growth; analyses of the whole leaves, midribs, leaves exclusive of midribs; 
organic and ash analyses of leaf, stem, and stalk, cured by the leaf-cure on wire 
and the stalk processes. The difference in chemical composition of like grades 
from the two methods of curing is chiefly due to the manner and time of har¬ 
vesting. 

This bulletin is supplementary to Bulletin Bo. 86 of the station (E. S. 
B., vol. iv, p. 32), and gives the chemical data secured in a comparison 
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of the leat-cure and stalk-cure processes. The influence of the two 
methods of curing on the chemical composition of tobacco is studied. 
From the tables of analyses given the following table is quoted: 

Analyses of whole tobacco leaf {including midrib), calculated to a sand free and water free 

basis. 


Grade of leaves. 

Nico- 

tine. 

Resin 

and 

fatty 

sub¬ 

stances. 

Albu¬ 

mi¬ 

noids. 

Nitric 

acid. 

Am¬ 

monia. 

Cellu¬ 

lose. 

Ash. 

Cured by the stalk process. 








Smokers: 

Pr. cl. 

Pr. ct . 1 

Pr.ct. 

Pr. ct. 

Pr. ct. 

Pr. ct. 

Pr. ct. 

Scrap from stalk. ! 

2.78 ; 

10.38 

9,95 

0 

0.134 

10.19 

12.72 

Scrap. 

Trash lug.-. 

2. 09 

8.00 

0. 88 

0 

0.124 

10 91 

13.34 

2.07 

7.5(3 

5.05 

0 

0.133 

10.86 

14.15 

Best lag. 

2.05 

7.44 

0.55 

0 

0.110 

10.30 ( 

; 12.68 

Cutters: 





0.115 

9.56 ! 


Sand lug.-. 

2.32 

8.21 

6.52 

0 

12.94 

Best lug. 

2.04 

7.40 

6.29 

0 

0.109 

9.55 

12.44 

"Wrappers: 





0.129 | 


11.99 

First grade. 

2.73 

7. 33 

7. 03 

0 

9.42 

Second grade. 

2.72 

7. 39 

6. 77 

0 

0.123 , 

9.40 

11.70 

Fillers: 








Bright tips. 

2.75 

7.82 

7.75 

0 

0.140 

9.2S 

10.10 

Black tips. 

2.02 

7.14 

8.04 1 

0 

0.119 

9.39 

10.70 

Leaves for comparison (W) 4 . 

2.50 

C. 76 

7.38 

0 

0.111 

8.59 

11.48 

Cured by the leaf process on wire. 

Smokers: 





0.151 

i 


Scrap........ 

Trash lug. 

2.30 

a. 34 

7.16 

0 

11.90 

15.25 

2.01 

6.51 

6.11 

0 

0.125 

10.79 

15.39 

Best trash lug.„. 

2.16 

7.16 

7.15 

0 

0.143 

10.07 

13.52 

Cutters: 








Sand lug. 

2.29 

7.09 

7.36 

0 

0.136 

9.92 

12.79 

Best lug. 

2.23 

7.15 

7.18 

0 

0.133 

9.53 

13.14 

"Wrappers: 

First grade... 








2.44 

6.90 

6. 69 

0 

0.157 

9.82 

12.56 

Second grade.*.*. 

2.83 

6 91 

9.05 

0 

0.141 

9.99 

12.22 

Fillers: 








Bright tips.*. 

2.a5 

6.95 

9.65 

0 

0.151 

9.62 

10.63 

Black tips. 

2 8,8 

5. 51 

11.22 

0 

0.379 

9.38 

11.77 

Leaves for comparison (X;*. 

2.45 

6.42 

1 

7.28 

0 

0.130 

8.60 

11.09 


*W and X were harvested and cured under the same conditions, except that W was left on the stalk 
during the earing process. 


The difference in chemical composition of like grades resulting from the two 
methods of curing is chiefly due to the manner and time of harvesting. This differ¬ 
ence is most, noticeable in case of the tillers, where the increased growth, c^tised by 
priming the lower leaves in the leaf-curing process, has made a large increase in the 
percentage of albuminoids and nicotine. ' f * * The priming process, as followed 
in the leaf-cure method, has a marked effect on the growth and chemical composi¬ 
tion of the leaves taken from the upper part of the plant. The removal of the 
lower leaves caused the top of the plaut to grow with increased vigor, thus produc¬ 
ing heavier and coarser leaves, with a considerable increase in the percentage of 
organic nitrogenous matter and nicotine. While the quality is somewhat injured 
by this transformation, it appears that the gain in weight more than compensates 
for the loss in quality. * * * The presence of a large percentage of carbohy¬ 
drates, especially starch and glucose, is characteristic of the yellow tobacco grown 
on the light, sandy soil of Granville County. 

By means of analyses made when the plants were at different stages 
of growth, it was learned that the nitrates are confined almost entirely 
to the stalk and stems in the younger growth of the plant, while the 
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other nitrogenous substances arc more abundant in tlie leaves. The anal¬ 
yses of the whole leaves* midribs, leaves exclusive of midribs, and 
organic and ash analyses of leaves, stems, and stalks are prefaced by 
a description of the chemical methods used in making the analyses. 
The bulletin also contains a tabular statement of the value of tobacco 
produced by the two systems of curing, and analyses of a number of 
varieties of tobacco grown in different parts of the United States. 

The following table gives the analysis of the top soil and subsoil 
from a tobacco held near Oxford, North Carolina, which is very closely 
representative of the general character of tlie best bright tobacco soil: 

Analysis of tobacco soil and subsoil . 


1 

Top soil. 

Subsoil. 

Coarse materials. 

Fine earth. 

Analysis of fine earth. 

Per cent 
7.05 
02.95 

Per cent . 
3.95 
96.05 

100.00 

100.00 

95. 642 

0 938 
0.161 
0.100 
0.240 
0.047 
0.326 
1.03S 
0.016 
0.055 
0.312 
1.510 

94.870 
1 476 
0.057 
0.232 
! 0.265 

0.056 
0.4S8 
1.872 
0.000 
0.072 
0.286 
1.050 

Soluble silica.......„...I 

Potash (K.O)... 

Soda (Na»0). 

Lime (CaO). 

Magnesia (MgO). 

Peroxide of iron (Fe^Og). 

Alumina (A1*0>*). 

Phosphoric acid (P 2 0 5 ). 

Sulphuric acid (S0 3 )..... 

Water (HsO).... 

Volatile matter....... 


100.394 j 

100.724 


Effect of fertilizers on tobacco, G. 0. Watson (New York Cor¬ 
nell Sta. Bui No . 49j Dee1892) pp. 320-322 ).—A brief account of an 
experiment in which barnyard manure and sulphate or chloride of potash 
with nitrate of soda and superphosphate were compared with no manure 
on 4 fortieth-acre plats of heavy clay loam of poor quality. Barnyard 
manure gave the largest yield, but was not more profitable to use than 
the commercial fertilizers. Sulphate of potash gave somewhat better 
results than chloride. 

Sorghum and sugar cane culture, 0. L. Newman (Arkansas Sta * 
Bui No. 22 , Dec., 1892, pp. 72-79).— Directions for growing a crop of 
sorghum and sugar cane. 

Spurry, G. Clxjte and O. Palmer (Michigan Sta. Bui. No. 91 7 Feb.. 
1893, pp. 3-8). —Authorities are quoted to show the prominent position 
which spurry (Spergula arvensis) holds in European agriculture. 

On the sandy plains of Michigan at the Grayling Substation it has 
been successfully grown for five years, and has resisted cold and drouth. 
It has proved valuable for pasture and hay, but is chiefly prized m a ren¬ 
ovating crop for soil too light for clover. On unimproved sandy soil it 
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makes a dense growth of vine, from 12 to 15 inches in height. It thrives 
in dry, sandy soils. The yield of seed, secured by threshing, is from 
8 to 12 bushels per acre. 

For green manuring or forage, from C to 8 quarts should be sown per 
acre; if destined for seed, 4 quarts is sufficient Sparry germinates 
promptly, is ready for pasturage iu from 4 to 0 weeks, and may be 
mowed 6 weeks after sowing. When the first crop is not cut for seed 
till quite ripe, the plant reseeds itself, and thus two crops a year may 
be secured. Cattle at first refuse to pasture on spurry, but soon be¬ 
come very fond of it, eating the green plant and even the threshed 
straw with relish. Horses do not like it. 

A crop of spurry turned under makes sandy land much more com¬ 
pact than before. The grasses make a more even sward, and are less 
inclined to grow in bunches when they follow spurry. Wheat grows 
much better after spurry than after the usual farm crops. 

Spurry seed has been distributed among the farmers on the sandy 
plains, and their letters, which are quoted, speak highly of spurry as a 
forage plant and as a fertilizer for sandy soils. 

“On the plains it has not: proven troublesome as a weed, but it may 
be well to be cautious on this point when the crop is grown on richer 
soil.” 

Sugar beets in Indiana in 1892, H. A. Huston (Indiana Sta . Bui. 
Fo . 43, Mar.) 1893 , pp. 16-19). —Tabulated data are given showing the 
results of analyses and conditions of culture for about 40 samples of beets 
grown in different parts of the State, and for a number of samples of 
beets grown at the station. The season was decidedly unfavorable to 
this crop. In some cases the beets yielded 15 per cent of sugar, but 
the average was much below this. Damage to the crop was caused by 
blister beetles, leaf-spot (Gercospora betas), and the bacterial disease 
described in Bulletin No. 39 of the station (E. S. R., vol. m, p. 853). 

The vetch or tare as an orchard plant, L. H. Bailey (New York 
Cornell Sta. Bui. Fo. 49 , Dec., 1899) pp. 354 , 355). —The European vetch 
(Vida saliva) was sown broadcast June 10 in an orchard of young pear, 
plum, and apricot trees on heavy clay loam. The vetch started slowly, 
but by the middle of September the ground was covered thickly. It con¬ 
tinued fo grow until the middle of October, and remained green still 
longer. 

With the approach of hard freezing weather the stalks fell upon the ground, where 
they now lie like a thin even covering of old hay. The stems are soft and can be 
easily plowed under in spring and will soou decompose; and they will not keep the 
soil wet too late in spring, which is an important point upon clay soils. On the 
whole we are much pleased with the vetch as an orchard plant, and shall use it 
again. 

Experiments with wheat, 1891^92, G. E. Morrow and F. D. 
Gardner (Illinois Sta. Bui. Fo. 22, Aug., 1892, pp. 105-120). 
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Synopsis .—TJio nature and results of the experiments reported were in brief as 
follows: (l) Quantity of seed, largest yields from seeding 5 or 6 pecks per acre; 
(2) time of sowing, any date in September better than later; (3) depth of sow¬ 
ing, little difference between 1 and 3 inches, but covering 5 inches reduced 
the yield; (4) effect of fertilizers, on rich prairie soil at the station fertilizers 
had no effect, hut on lighter soils in southern Illinois they increased the yield; 
(5) test of varieties, data for 57 single varieties and 4 mixtures; (6) time and 
manner of harvesting, increase of yield from earliest to latest cutting, and best 
results from drying stalks with heads in the shade. The experiments were in 
continuation of those reported in Bulletin No. 17 of the station ($. S. K., vol. 
hi, p. 215). 

Wheat, quantity of seed (pp. 107,108).—Kotes and tabulated data are 
given for an experiment on 6 plats seeded October 6,1891, at the rate 
of from 4 to 8 pecks .per acre. The yields of grain were from the 4 
pecks, 24.7 bushels per acre; 5 pecks, 29 bushels; 6 pecks, 26 bushels; 
8 pecks, 27.8 bushels. During four years the highest average yields 
have been from seeding at the rate of 5 or 6 pecks per acre. 

Wheat, time of sowing (p. 108).—An account of an experiment in 
which wheat sown September 2 yielded 29.1 bushels per acre; Sep¬ 
tember 11, 28.4 bushels; September 21, 20.7 bushels; October 5, 27.2 
bushels; October 13,21.7 bushels. During 4 years seeding in Septem¬ 
ber has given higher yields of grain than seeding in October, but there 
lias been very little difference in the yields from seed sown at different 
dates in September. “The yield of straw has generally decreased from 
the first to the last sowing.” 

Wheat, doj)lli of sowing (p. 109).—A small experiment is reported in 
’ which wheat was seeded at depths of 1,3, and 5 inches. There was little 
difference in the yields from the first two depths, but the seed covered 
5 inches yielded considerably less. 

Wheat, effect of fertilizers (p. 109-111).—NTotes and tabulated data 
are given for experimeuts with barnyard manure, bone meal, and bone 
and blood at the station and at four localities in southern Illinois. At 
the station the fertilizers produced little or no effect. At the other 
places the commercial fertilizers increased the yield, but not so much 
on the aveiage. as-the barnyard manure. 

Wheat, test of varieties (pp. 112-118).—Tabulated data are given for 
a test of 57 varieties of wheat in 1801, and in a number of cases com¬ 
parisons are made between the tests at the Illinois, Ohio, and Indiana 
stations the same year. Data are also given for the yields from 4 mix¬ 
tures of different varieties. Twelve of Carter’s cross-bred varieties 
imported from England were failures. 

Of the red bearded varieties the following gave yields of 30 bushels or more an 
acre, averaging over 33 bushels; Hindustan, Diehl Mediterranean, Deitz, Tuscan 
Island, Lehigh, Crete, Tasmanian Eed, Velvet Chaff, Nigger, Golden Cross, New 
Lougherry Wabash, and Lebanon. 

Of red bald varieties, Poole, Currell Prolific, Longberry, and Improved Bice 
gave yields of 30 to 32 bushels per acre. 

Of white bald varieties Golden Prolific gave 30 bushels, and of the white bearded 
Democrat gave the same yield. * * * 
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Four mixtures were made of varieties which, in appearance and in description of 
other characteristics, seemed much alike. These mixtures were composed of equal 
parts of the following varieties: 

(1) Yelvet Chaft (Penquite), Lehigh, Hindustan, Tasmanian Red, Nigger, Diehl 
Mediterranean, Tuscan Island, Miami Valley, Longherry Wabash, Bearded Monarch, 
and Fairftelcl. 

(2) Wyandot Red, Poole, Witter, Sheriff, Hicks, Fultz, Currell Prolific, Oregon, 
Longherry, and Early Ripe. 

(3) Russian Red, Improved Rice, Extra Early Oakley, and Crate. 

(4) Deitz, Lebanon, and Theiss. 

In each case the yield of grain per acre from the mixture was greater £by at least 
two bushels per acre] than the average yield from the varieties composing it, and in 
all hut one case the pounds of straw and pounds per bushel were greater. 

Wheat , effect of time and manner of harvesting (pp. 119,120).—Tabu¬ 
lated data are given for experiments in which wheat was harvested 
June 18, 25, and 29, in 1891, and June 29 and July 4 and 13, in 1892, 
or when the kernels were in milk, in dough, and fully ripe. 

Three cuttings, of niue samples each, were made for the years 1S91 and 1892, each 
sample containing 200 spikes. The heads were removed from three samples of each 
cutting, and both straw and heads were placed in the drying room. Three were 
stood up in the drying room and three were put out in the sun till thoroughly dry. 
Each sample was threshed and the weights of straw and chaff, of grain, and of a 
certain number of kernels were ascertained. * * * In each of the two years the 

average yield of graiu and weight of 1,000 kernels is greatest for that dried in the 
shade with heads on, which indicates that there is a transition of matter from straw 
to grain after cutting if the heads are not removed and the drying is not too rapid. 
In general there is an increase in yield from the earliest to the latest cutting. These 
results correspond with those obtained from experiments of like character in two 
previous years. 

Wheat, oats, barley, rye, sugar beets, sorghum, and caftaigre, 

A. E. Blount {New Mexico Sta. Bui. No. 8, Nov., 1893, pp. 36). —Tabu¬ 
lated aud descriptive notes on tests of 480 varieties of wheat, 70 of 
oats, 42 of barley, 5 of rye, 10 of sorghum, and 3 of sugar beets. These 
crops were grown with irrigation. Thin seeding of grain has been 
shown to be best in the arid climate of Few Mexico. Wheat growing 
seems to have been neglected in the Territory, but the experiments at 
the station indicate that this crop can be successfully grown there. 
African and some Asiatic varieties of wheat seem to be well adapted 
to this region, while the Mediterranean varieties do not do well. Oats 
gave large yields of grain and straw. Barley was grown with great 
success, maturing early enough to permit the raising of corn or beans 
as a second crop the same season. The sugar beets analyzed showed a 
high average percentage of sugar. The station has begun experiments 
in the cultivation of canaigre. 

Wight vs. day irrigation for wheat, J. W. Sanborn ( Utah Sta. Bui. 
No. 31, Mar., 1893, pp. 13-14). —Tables show the yields during three 
years of wheat (grain and straw) from two plats (during each season) 
of poor soil, 244 square rods in size, one of which was irrigated three 
times during the growing season at 10 a. m., and the other the same 
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number of times at sunset, the plat receiving- night irrigation one season 
being irrigated during the day the following season. 

The total yield (grain and straw) was about 15 per cent larger on the 
plats irrigated at night than on those irrigated during the day. The 
proportion of grain to straw was slightly greater on the plats irri¬ 
gated in the daytime, “due probably to checking the growth of foli¬ 
age” by the lower temperature which was found (data not reported) 
to prevail on the plats irrigated during the day. The weights of straw 
per bushel were: Plats irrigated at night, 120 pounds; irrigated during 
the day, 89 pounds. 

Crop report for 1892, A. A. Johnson and P. J. Nistvander ( Wyo¬ 
ming Sta. Bui. No. 11, Feb., 1893, pp. 22). —Brief accounts of preliminary 
experiments at the experiment farms at Laramie, Lander, Saratoga, 
Sheridan, Sundance, and Wheatland with wheat, rye, barley, oats, buck¬ 
wheat, flax, corn, root crops, and forage plants. These tests are made 
with a view to determining the agricultural capabilities of this new 
region. 

Yield of staple crops, C. L. Newman (Arkansas Sta. Bui. No. 22, 
Bee., 1892, p. 72). —The yields at the Pine Bluff Substation of corn, teo- 
sinte, sorghum, peas, Johnson grass, German millet, and sweet potatoes 
are tabulated. 


HOETICULTUEE. 

A. C. True, Editor . 

The behavior of some eggplant crosses, L. H. Bailey (New York 
Gornell Sta. Bui. No. 49, Dec.,1892, pjo. 33S-345, figs. 4).— u In 1889 three 
crosses were made among eggplants, one cross being between Bound 
White and Black Pekin, one between Giant Bound Purple and White 
Chinese, and the other between Long White and Black Pekin. In 
every case the parents were very unlike, both in shape and color of 
fruit and in color of plant. A number of plants were grown from the 
seeds of the crossed fruits in 1S90, and the characters of the resulting 
"offspring were fully explained and figured in Bulletin No. 26 of the sta¬ 
tion [E, S.R., vol. ii, p. 737]. The present report deals with the second 
generation, grown in 1891.” Details are given in descriptive and tabu¬ 
lated notes. 

Tlie cross which we called A was made between Round White and Black Pekin. 
The Round White is a small green plant which bears small, oblong, clear white, 
hard fruits. The Black Pekin is a large, dark purple plant which produces very 
large, nearly globular and very dark purple fruits. One fruit was obtained in 1889 
as a result of crossing these two varieties. The seeds of this fruit gave in 1890 a 
series of plants which were almost exactly intermediate between the parents,in size 
and other characters. The young shoots were much like the pistillate parent—Round 
White—but as they became older, the upper surface of the stems, the petioles and 
the veins of the leaves assumed the purple tinge of the male parent. In form and 
size, the larger part of the fruits seemed to vary in the direction of the pistillate 
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parent, many of them being decidedly ovoid in form and very small, A few were 
larger and had somewhat the form of the staminate parent. Frequently the same 
plant would produce mature fruits 2 inches and others 5 inches in diameter. In 
color the fruits were purple while young—first month or so—usually dark purple 
with lighter apes. In some instances this color was retained till time of edible 
maturity; hut as a rule, the dark purple changed to a dull greenish hue, ami the 
light apex became metallic gray with a faint tinge of purple and streaks of grayish- 
purple extended towards the base. * * * 

From the first brood of this cross, 1890, eight fruits were selected or again crossed, 
as parents for succeeding crops. These fruits were essentially alike in color and 
shape. These eight fruits which were the parents of the plants discussed below, 
were as follows: (Al) Pollinated with another flower on the same plant; (A2) pol¬ 
linated by Round White (original pistillate parent); (A3) pollinated by Black Pekin 
(original staminate parent); (A4) same as A3; (A5) pollinated with another flower on 
same plant, as in Al; (A6) same as A5; (A7) pollinated by Round White, as in A2; 
and (A8) selection not artificially pollinated. 

From these eight fruits, 1,405 plants were grown at Goruell in 1891. * * * 

As a whole, 513 of the 1,405 plants produced perfectly green foliage, showing the 
effect of the Round White. Most of the fruits produced by these eight samples 
were of an indifferent and ill-defined color, and wore utterly worthless for market. 
In productiveness, the purple herbage plants were ahead of the green ones, although 
the green parent—Round White—is more productive than the Black Pekin. Of the 
729 plants which gave sizable fruits before frost, 454 were purple and 275 green. In 
habit the A crosses were also very various. The Round White seemed to exert a 
great influence upon the stature of the plants, but the purple color of Black Pekin 
appeared to he more potent than the green of the other. 

Series B came from a cross of Giant Round Purple and White Chinese. The for¬ 
mer has purple herbage and a very large purple fruit, while the latter has green 
herbage and a long club-shaped white fruit. So far as beauty of form and color is 
concerned, this series was by far the most promising of the three crosses. The plants 
in this series, as in the former, were as a rule intermediate between the parents. 
Much of the vigor of the pistillate parent was transmitted to the offspring, hut 
the leaves were smaller and less distinctly lobed. 

In form the fruits, as a rule, resembled the staminate parent—White Chinese—but 
they were of greater diameter. The color at edible maturity was rich dark purple, 
with lighter apex. When fully mature, that is, when left for the seed to ripen, the 
light purple apex became gray, then yellowish like the staminate parent, while the 
dark purple body of the fruit became dull green, * * * Eight of these fruits 

grown in 1890 were selected or again crossed for planting in 1891. These B lots 
originated as follows: (Bl) Pollinated by Giant Purple (original pistillate parent); 
(B2) pollinated with another flower on the same plant; (B3) pollinated by Giant 
Pnrple, as in Bl; (B4) pollinated with another flower on same plant as B2; (B5) 
pollinated by Giant Purple, as in Bl and B3; and (B6), (B7), and (B8) selections not 
artificially pollinated. [The last three] were attractive fruits of a purple color and 
lighter apex, tending to he striped. 

The offspring of these fruits—479 plants—showed a wide variation in color of 
herbage, many of them being green, although the greater part of them were purple. 
As a whole, however, these plants were comparatively uniform in size and habit, and 
could he distinguished from the A and C series at a considerable distance. The 
plants were low and bushy, hut erect, mostly with a grayish-purple tinge when seen 
in mass. * * w 

Series C originated from a cross of Long White by Black Pekin. This series, then, 
is much like A in parentage, except that the pistillate parent has longer fruit. The 
effect ol the staminate parent in giving color to the foliage was more marked than 
in series A. In no case was there an absence of the purplish tinge of Black Pekin, 
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and frequently the color was nearly as deep as in tlie parent. The fruit was of 
intermediate color, 'but with the purple predominating. In form, a few of the fruits 
resembled the staminato parent; and many resembled the jnstillate parent, while 
others were wholly distinct. 

Four fruits were again crossed or selected in 1890 from this series: (Cl) pollinated 
by another flower from same plant; (C3) pollinated by Black Pekin (original starai- 
nate parent); and (C4) selection, not artificially pollinated, * * * very angular 
at the ends, purple, with a metallic-gray apex. 

In these lots the fruit pollinated from the same plant, Cl, gave a variable and 
very unproductive offspring. C3, into which Black Pekin has gone twice, gave only 
purple fruits. C4 was the one which we particularly desired to fix, for the original 
fruit had strong points of merit. This fruit gave us 169 plants, none of which, how¬ 
ever, were like the parent, and none seemed to possess superior merits. Only 31 of 
the plants from it produced fruits before the frost, and of these 5 had green herbage 
and 26 purple herbage. All the C plants were very tall in 1891, mostly dark in foli¬ 
age, and late. 

The result of all this experiment with secondary crosses and the second generation 
of primary crosses, numbering 2,126 plants, shows that they were exceedingly varia¬ 
ble, that pollination from the same plant did not fix the types, that very few novel 
and promising types appeared, that the white and purple colors tend to unite to pro¬ 
duce striped fruits, and that the greater part of the crop was unsalable because of 
the nondescript colors of the fruits. And all this only emphasizes the fact which we 
have learned with many other plants, that crossing for the purpose of producing 
marked novelties for propagation by seed is at least unsatisfactory. 

Tomatoes, J. S. Robinson (Maryland Sta. Bui. No. 19, Dec., 1892 , 
pp. 8). —Notes and tabulated data are given for 33 varieties tested in 
1892. As regards earliness, the best results were obtained with Earliest 
of All, Table Queen, Paragon, Ignotum No. 10, Long Keeper, Michigan, 
Cumberland Red, and Favorite. 

The largest yields were given by Baltimore Prize Taker, Cumberland 
Red, Chemin No. 5, Mitchell, Money Maker, Paragon, Perfection, Pur¬ 
ple Queen, Red Queen, and Royal Red. 

An experiment with different fertilizers for tomatoes is also reported. 
The results were undoubtedly materially affected by unfavorable 
weather. The largest yield was given by the plat on which dissolved 
boneblack was used alone, and the next largest where a complete ferti¬ 
lizer was applied. 

Do fertilizers affect the quality of tomatoes? L. H. Bailey (New 
York Cornell Sta . Bui No. 49, Bee., 1892, pp, 352-354 ).—Tabulated 
analyses showing the percentages of solids, sugar, and acid in toma¬ 
toes from plats fertilized with nitrate of soda, muriate of potash, and 
boneblack, singly and in combination, stable manure, and no manure. 
The results show no uniform variation in the quality of the tomatoes, 
the differences between fruits on the same plat being as wide as 
between those on different plats. 

Vegetable tests, L. R. Taft, H. P. Gladden, and B. J. Coryell 
(Michigan Sta . Bui. No, 90, Feb., 1893, pp. 3-19 ).—This is in continuation 
of Bulletin No. 79 of the station (E. S. R., vol. m, p. 609), and includes 
descriptive notes and tabulated data for old and new varieties of vege¬ 
tables, as follows; Bush beans 69, pole beans 16, bush Lima beans 
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4, cabbages 28, sweet corn 31, cucumbers 16, lettuce 41, peas 55, pep* 
pcrs 8, squashes 4, and tomatoes 36. Among the newer varieties com¬ 
mended are the following: Bush leans —Butter Wax, Plymouth Kook, 
Shipper Favorite, and New Field Bean No. 6; pole beans—' Golden 
Champion, Golden Cluster, Horticultural Lima, Old Homestead, White 
Lulu, and Giant Horticultural; Lima beans— Henderson Bush; cab. 
bages —Burpee World Beater; sweet corn —First of All, Burlington 
Hybrid, and Country Gentleman; cucumbers —Goliath; lettuce —Colos.-_ 
sal, Self-folding Cos, and Stubborn Head; peas— Budlong, Charmer, 
Stanley, Gladiator, and Heroine; squashes— Dunlap Marrow, Marble¬ 
head, and Sweet Nut. 

Test of varieties of vegetables, E. S. Rickman ( Utah Sta. Bui. 
No. 20, Mar., 1893, pp. 15-28). —Descriptive notes and tabulated data 
for 28 varieties of bush beans, 12 of pole beans, 14 of Lima beans, 35 of 
sweet corn, 12 of cucumbers, 20 of radishes, and 22 of beets. The vari¬ 
eties especially commended are: Bush beans —Speckled Wax; Lima 
beans —Henderson Bush; sweet corn —Cory, Maule XX, Everbearing, 
and Squantum; cucumbers —Boston Pickling, Early Cluster, Early 
Frame, and New Evergreen; radishes —Vick Scarlet Globe, Earliest 
White Turnip, White Strasburg, The 1834, and Celestial; beets —Lan- 
dreth Yery Early Forcing. 

Varieties of cantaloupes, C. L. Newman {Arkansas Sta. Bui. No. 
22, Dec., 1892, p. 67). —Thirteen varieties of cantaloupes were tested. 
The Jenny Lind ripened first and Delmouico was the largest. 

' Grapes and apples, J* T. Stinson (Arhansas Sta. Bui. No. 21, Dec., 
1892, pp. 35-62, figs. 2). —An account of spraying experiments in the sta¬ 
tion vineyard; notes on 15 varieties of grapes which didbestin the vine¬ 
yard in 1892; general directions for the location, planting, and care of a 
vineyard; methods of treating downy mildew and black rot; formulas 
for fungicides and insecticides; notes on spraying apparatus; tabulated 
summaries of reports from correspondents on the best varieties of 
apples and grapes, and the most prevalent fungus and insect pests in 
different parts of the State; and popular information regarding the 
nature and treatment of apple scab, codling moth, and plum curculio. 

Fertilizers for grape cuttings, L. H. Bailey (New York Cornell 
Sta. Bui. No. 49, Dec., 1892, pp. 346, 347). —A brief account of an 
experiment, during 1891 and 1892 on 10 plats of poor, gravelly soil, 
with 10,000 cuttings of Concord grapes planted 3 by 12 inches apart. 
Nitrate of soda, sulphate of ammonia, cotton-seed meal, cotton-hull 
ashes, muriate of potash, bone flour, superphosphate, and stable manure 
were each applied separately and compared with no manure. The fer¬ 
tilizers had no effect the first season, but during 1892 nitrate of soda 
produced the most vigorous growth of the vines, followed by sulphate 
of ammonia. 

Substitutes for glass in greenhouse roofs, L. H. Bailey ( New 
Torh Cornell Sta. Bui. No. 49, Dec., 1892, pp. 355, 356),— Trials with 
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paper and oiled cloth indicate that they are unsatisfactory substitutes 
for glass in greenhouse roofs during the winter. u For summer or late 
spring use, oiled muslin is fairly satisfactory. Plants which require a 
heavy shade in summer can be grown to advantage under such a roof. 
In the summer of 1891 we found a cloth-roofed house to be an excellent 
X>lace for flowering the tuberous begonias.” 


FORESTRY. 


Forestry report, J. C. Whitten {South Dakota Sta. Bui Fo. 32, 
Dec ., 1892, pp. 15. —A report on the forestry experiments conducted 
since 1889. Thirty-two plats, 10 in 1889,11 in 1890, and 11 in 1891, 
have been planted with 24 species of forest trees. The trees planted 
were: Populus eertinensis , P. pyramidalis , P. nolester , silver maple, 
green ash, box elder, black cherry, yellow birch, white birch, white 
elm, white ash, soft maple, cottonwood, Scotch pine, white pine, black 
walnut, white walnut, Salix fragilis , white oak, European larch, Black 
Hills spruce, maple, hickory, and white spruce. 

| The average annual growth in inches made by those surviving the 
four seasons from 1889 to 1892 was as follows: 


1 Inches. 

Populus cevtinensis . 30} 

Populus nolester . 30 

Populus pyramidalis . 29 

Black walnut. 7f 

Yellow birch. 21.} 

White oak. 6} 

White lurch. 18} 

White elm. 23} 

Soft maple. 24} 


f Inches. 

} Salix fragilis .24} 

Scotch pine. Of 

Larch.13 

Cottonwood....*.31} 

Wkiteask..*_19} 

Box eldeT (1 year old when planted) 23f 
Box elder (2 years old when planted) 31 
Wild cherry.20 


i The maximum growth, 80 inches in one season, was made by Populus 
nolester , the minimum, J inch, by white pine. 

; A meteorological table for the four years is given, by which, to some 
extent, the ability of each variety to withstand the climate is indicated. 
The total rainfall from April to November, inclusive, for the four years 
was: 1889,10,783 inches; 1890, 16.402 inches; 1891,12,10 inches; and 
for 1892, 22.73 inches. 

A detailed account is given of the growth and present condition of 
the following species of trees: Black Hills spruce, Scotch pine, box 
elder, the poplars, European larch, yellow and white birch, oak, white 
elm, ash, walnu-ts, and soft maple. 


WEEDS. 


Walter H. Evans, Editor . 

G-olden-rod weeds, A. N. Prentiss {Few York Cornell Sta . Bui 
49j Dec., 1892 , pp. 303-305). —A general statement concerning the dis¬ 
tribution and habits of the species of the genus Solidago , Of the 24 or 
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25 species indigenous to tlie State, but 4 deserve, in tbe author’s opin¬ 
ion, to be ranked as weeds. These are Solulago nemoralis , $. rugosa , 
8. canadensis , rad S. lanceoJcita. Brief descriptions of these species, with 
suggestions for their repression, are given. 

DISEASES 0E PLANTS. 

Walter H. Evans, Editor . 

Note on the Cercospora of celery blight, G. F. Atkinson (New 
York Cornell Sta . Bui. No. 49, Dec ., 1&92, pp. 314-316 , fig. 1).—The 
author calls attention to tlie confusion which exists concerning certain 
morphological characters of the fungus. 

The description as given by Saccardo represents the form developed 
under normal conditions, the hypluc measuring 40-00 by 4-5//, and the 
conidia 50-S0 by 4/t and the form of the conidia being given as obcla- 
vate. The author finds that wet weather is conducive to greater growth 
of hyplme and conidia, measurements of 50-150 by 4-5//. for the hyphm, 
and 50-280 by 4-5//. for the conidia being observed. 

Attention is called to a scar on the basal end of the conidia and cor¬ 
responding scars on the hyplise, showing the place of their former 
attachment. In the Beport of the U. S. Department of Agriculture for 
18S0, p. 117, the distribution of this fungus is mentioned and the 
accompanying figure represents the conidia as clavate, attached by 
their smaller end. In Special Bulletin Q of the New Jersey Stations 
(E. S. B., vol. hi, p. 884), the conidia are spoken of as “club-shaped,” 
probably without reference to their attachment. The author shows by 
figures that they are obclavate, attached by their larger end. 

Some diseases of cotton, G. F. Atkinson {Alabama College Sta . 
Bui No . 41) Bee1892, pp. 65, plate 1, figs. 25). 

Synopsis. —(1) Oeueral nature of cotton diseases; (2) yellow leaf blight or mosaic 
disease; (3) trenching; (4) damping off, or sore sliin; (5) antliracnose; (6) shed¬ 
ding of bolls; (7) angular spot of cotton; (8) areolate mildew of cotton; (9) 
cotton leaf blight; (10) root gall. 

The bulletin is introduced with a general discussion of some of the 
diseases affecting cotton, and of the confusion caused by the popular 
designation of nearly every disease as a “rust.” The author discusses 
in a general way the various causes of diseases of cotton, the value 
and. effect of fertilizers on the crop, the methods of cultivation, and 
the means of disseminating information regarding this crop and its 
diseases. 

Yellow leaf Might or mosaic disease, (pp. 9-18).—This disease, of phys¬ 
iological origin, was discussed in Bulletin No. 36 of the station (E. S. 
B., vol, in, p. 844), and the conclusions there given are confirmed by 
the investigations of the season of 1892. As stated in the previous 
bulletin, this disease is due to imperfect nutrition or assimilation. 
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The weakened condition of the plant makes it susceptible to several 
semi-parasitic fungi, the most important of which are 2Iacrosporium 
nigricantium and Cercospora gossypiua or Spluerclla gossypuia . These 
fungi hasten the destruction of them host, though they can not be 
considered as a cause, but rather a result of the disease. 

A series of experiments tdtest the value of fertilizers was continued 
at the station farm and at Hope Hull, Alabama, during 1S92. Kainit 
salt, and muriate of potash were tested, and the author considers the 
usefulness of kainit as a specific for this disease fully established. A 
description of the fungi associated with this disease is given, together 
with illustrations. 

Frenching (pp. 19-29).—This disease was first noticed June 16, 1891, 
has since been observed at several stations in Alabama, as well as 
at Pine Bluff, Arkansas, and is probably of wide distribution. 

u Beginning with the lower leaves, the first sign of the disease is a 
light yellowing of the leaf at the edge, or more commonly between the 
forks of the main ribs of the leaf. This yellow color is sometimes very 
pale and almost white. It is followed by a drying of the same parts of 
the leaf, and later, as these parts of the leaf die, they turn brown and 
become ragged, the leaf eventually falling to the ground. These differ¬ 
ent colors follow successively, and when tlie disease is well advanced 
all the colors are seen on the same leaf, the yellow color, of course, 
being near the still green portion of the leaf along either side of the 
main ribs. Gradually the disease advances into other leaves, until 
nearly all are affected, when the lower ones begin to fall. At last the 
uppermost leaves are affected and fall away.” 

The early investigations were all made on plants about coming into 
bloom. Subsequently very young plants were seen to be affected 
even before the plumule was well developed, the peculiar color being 
easily noticed on the cotyledons of the ifiant. Young plants may be 
affected and for a time seem to overcome the disease, but they will 
usually succumb later in the season. As a final test, breaking or cutting 
the stem will determine whether or not the plant is u frenching,” If it 
be affected, the fibrovascular system will be found discolored, being 
more or less brown, depending upon the stage and ravages of the dis¬ 
ease. In the discolored parts is found a fungus, apparently new, to 
which the author gives the name Fusarium vasinfectum . Pure cultures 
of the fungus have been obtained and inoculations made in apparently 
healthy plants, causing them to become diseased. 

The parasite enters the plant near the surface of the ground or in the upper parts 
of the roots. The threads then as they increase grow upwards, and reaching the 
branches and petioles of the leaves grow out into their circulatory channels. This 
explains why the lower leaves are the first to be affected during the first period of 
the disease. 

During the early stages the parasite is not in the leaves, the color changes and 
dying of the leaf being the result of a failure in nutrition due to the withdrawal of 
nourishment from the vascular channels of the stem by the parasite. * * * It 
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will be noticed that fche failure of nutrition in tlie leaves is somewhat similar to that 
which occurs in the mosaic disease, but in “frenching” the interference with nutri¬ 
tion is so much greater than in the mosaic disease that the yellow color does not 
first appear in the smaller areas bounded by the smaller anastomosing veinlets, but 
extends rapidly up from tbe edge of the leaf between the larger veins. 

The id ants sometimes put out new growth and seem to recover, to a certain degree, 
from the disease. In many cases the upper part of the plant dies, the new growth 
coming from the latent buds and dwarfed branches near the ground. Many of the 
plants die outright. 

Under favorable circumstances a new growth from the lower branches may entirely 
hide the dead top of the plant unless careful observation is made. In other cases the 
new growth may come from all parts of the plant. After a period of convalescence 
tlie plant may suffer a relapse. The second attack often differs materially from the 
first in external appearance, probably from the fact that the mycelium of the fungus 
is so well distributed throughout all parts of the plant that its effect in attacking 
the new growth and increasing in the old is more rapid, thus not permitting the grad¬ 
ual sequence of color observed when the fungus has but one opening through which 
it can enter the growing parts of the plant. 

A few leaves sometimes show the characteristic sequence of color, but tbe leaf soon 
wilts, thus.checking the color changes. Plants may pass through several periods of 
convalescence and relapse during a season. Tlie fruit, even on plants that do not 
seem to be very badly affected, may frequently decay when nearly ready to open. 

The disease, when not complicated with other diseases of the* roots, does not 
advance with such rapidity into the roots, and this probably explains why so many 
plants sometimes recover; tbe roots in favorable weather sometimes supplying con¬ 
stantly the necessary moisture and nutrition, furnish material for the growth of the 
latent branches near the base. In sandy land the progress of the disease seems to be 
much more rapid, esjiecially wlien the plant has attained considerable size and the 
fungus is already well distributed throughout the system. It then often happens 
that very few of tlie leaves show the gradual changes described above, but suddenly 
wilt on a hot or dry day; a few on one day, more on the following, or sometimes 
perhaps all on the same day. The plant then soon dies. 

The author has found the same fungus on plants of okra, but so far 
no other plant seems to be affected by it. Diseased plants are often 
found the roots of which are affected by nematodes, and sometimes 
bacteria are associated with the fungus considered by the author as the 
cause of the disease. The soil in which the plant grows seems to have 
nothing to do with the disease, the popular idea that it is confined to 
certain soils being erroneous, Ho remedies for this disease are sug¬ 
gested. 

Sore shin , damping-off, or seedling rot (pp. 30-30).—This disease of 
young cotton plants is identical in external appearance with the dis¬ 
ease known as damping-off in this country and Europe, which is attrib¬ 
uted to JPytMum de baryamtm. An examination of specimens failed to 
reveal that fungus, but others were present, among which were RMzo- 
pus nigricans, a Fusarimi, and an unknown non-fruiting fungus. Cul¬ 
tures of these were secured and inoculations made to determine which 
was the cause of the disease, and by a series of experiments it was de¬ 
termined that the unknown fungus was the cause, It is not difficult tp 
isolate and will grow in almost any medium. It is described by the 
authors follows; “The threads are 9-11/*in diameter and the cells 
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100-200/ji in length. At first they are colorless and possess numer¬ 
ous vacuoles of varying size in the nearly homogeneous protoplasm. 
As they age they become brown in color. The branches extend obliquely 
from the parent thread, are somewhat narrower at their point of origin, 
and possess a septum usually 15-20/i from the parent thread, giving 
a clavate form to this part of the branch which is continuous with the 
parent cell. Frequently the hyphse are associated in strands, being 
woven or twisted together.” 

In nearly every culture medium the growth of the fungus was very 
rapid and iu several sclerotia of varying size were developed. 

No means are suggested for the repression of the disease. 

Anthracnose (pp. 40-49).—This disease, mention of which is made in 
Journal of Mycology, vol. VI, pp. 100 and 173 (E. S. R., vol. ii, pp. 455 
and 749), and Bulletin No. 27 of the station (E. S. R., vol. in, p. 7), affects 
the stem, leaf, and boll, causing at times serious loss. It is caused by 
a fungus, Colletotrichnm gossyjni , and seems to be of wide distribution. 

The stem does not show any characteristic injury when affected by 
this disease. The fungus is most often found at points of injury on the 
stem, as at the scars of fallen leaves. It sometimes attacks seedling 
plants at the surface of the ground, causing them to die much as if they 
were affected with the damping-off fungus, but the characteristic de¬ 
pression or well-defined ulcer of that disease is wanting. 

The anthracnose is frequently found on the leaves, especially on 
sickly ones, but the author considers its presence here due largely to 
the semi-saprophytic habit of the fungus. 

On the cotyledons, there is a characteristic injury. “The fungus 
attacks the edges of the cotyledons and destroys an irregular area 
bordering the middle portion. The diseased area is marked by the 
bright pink or roseate tint so characteristic on the fruit.” 

The fruit seems the part most attacked by the fungus, and such bolls 
can not mature good lint. The ffingus causes a premature ripening of 
the tissues, so that they deaden and dry into fixed forms. The natural 
separation of the carpels is prevented and the boll remains closed or 
partially open, but firmly holding the lint. 

The disease on the bolls originates in minute spots. These spots when very small 
are of a dull reddish-brown color, and present minute shallow depressions of the 
surface tissue. As these spots enlarge the tissue blackens until the development of 
the spores begins. These are developed in pnstnles, usually confluent, in the center 
of the nearly circular spot. Their development changes the color of the spot, which 
becomes a dirty gray if there are few spores, or a bright pink if the spores are 
numerous. Where the spores are few in number many of them stand out upon the 
surface on threads which have grown up through the tissue. The spores being color¬ 
less give a grayish cast to the dark hack ground of diseased tissue. 

When the spores are developed in great quantities they are piled up into a consid¬ 
erable heap, and form a large confluent mass occupying the central portion of the 
spot. A pink pigment, given off by the spores, is produced here in such quantity 
by the mass of spores that it can be readily seen. It is this pigment which gives 
the pink color to the spots. 
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While the disease is progressing and the spots are increasing in size, the hands of 
color in the tissue move out centrifugally. The outer hand, which is the border of 
the spot, is dull reddish-brown in color, and its outer limits are frequently ill defined. 
Inside of this border is a blackish band of tissue which borders the pink center. 
As the spots increase in size they coalesce and frequently unite in forming a largo 
diseased irregular area, covering sometimes one half the surface of the boll. * ,v * 
Sometimes the spots are not distinct, nearly the entire tissue being involved at an 
early period, so that the boll dies before a profuse development of the spores at any 
given point takes place. In such cases the boll appears nearly black, partly from the 
dead tissue and partly from the numerous black hyp has and sclerotia of the fungus. 

Inoculations and cultures were made with the fungus, and it was 
found that the cotyledons were especially susceptible to its attack. 
There is not sufficient evidence to show that the fungus travels through 
the plant from cotyledons to the leaves and bolls, nor is it known that 
the fungus does not remain in the soil, but the author thinks from the 
analogy of some of the smuts and of Gy stop us ccmdidus that scalding 
the seed before planting would secure at least partial immunity. 

Shedding of bolls (pp. 50-53).—This condition has long been known 
and variously accounted for as caused by some Hemipterous insect, the 
bollworm, etc., but the author considers it due to physiological causes. 
The worst attacks are noticed during extreme dry or wet weather, or dur¬ 
ing the change from one of these conditions to the other. The normal 
growth is so interfered with as to influence the nutrition of the plant, 
and this finds expression in the shriveled dead bolls. Usually a sharply 
defined line separates the living and dead tissues. The falling away of 
the bolls frequently is very beneficial to the remaining crop, but in 
some of the cluster varieties the bolls do not separate from the pedicel. 
In this case much injury is often done by causing the adjacent bolls to 
rot. 

Angular spot of cotton (pp. 54, 55).—This disease receives its name 
from the dark-colored angular spots on the leaves. It is apparently of 
bacterial origin, although inoculations from pure cultures have failed 
to produce the disease. It is most prevalent on leaves weakened by 
frost or inclement weather. 

Areolate mildew of cotton (pp. 55-58).—This disease is so named on 
account of the definite small areas of the leaf winch are affected. They 
'are limited by the small veins and give a mildewed or frosty appear¬ 
ance to the affected places. It has been noticed in several places in 
the cotton belt, but has not as yet produced any serious injury. The 
disease is caused by a fungus, Bamularia areola , described as follows: 

Spots amphigenous, pal© at first, becoming darker in age, 1 mm. to 10 mm. (mostly 
3 mm. to 4 mm.), angular, irregular in shape, limited by the veins of the leaf, coni<}ia 
in profusion giving a frosted appearance to the spots. Hyphas ampliigenous, fascic¬ 
ulate, in small clusters distributed over the spots, subnodose, older ones frequently 
branched below, more rarely above. "Where they are toothed the teeth are frequently 
unilateral when the hyphse are curved instead of zigzag, several times septate, 
stouter below, hyaline, 2y-75# by 45-7#. Conidia oblong, usually abruptly pointed, 
at the ends, sometimes concatenate in the early development of the kypine, hyaline 
14-30# by 4-5y. 
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Cotton leaf blight (pp. 58-01).—This disease is caused by a fungus, 
Sphwrella gossypina. Usually the older leaves, or often in Tret situa¬ 
tions all the leaves, are attacked. It is frequently associated with the 
yellow leaf blight, when by physiological causes the plant has become 
weakened. The presence of the disease is indicated by small red spots 
of irregular outline which increase centrifngally. Later the centers 
become light brown or dirty white, only the border showing the red 
color. Often the dead tissue falls away, leaving numerous holes in the 
leaves. The author shows that this is the perfect stage of a fungus, 
the eonidial phase of which is known as Cereospora gossypina. 

Root galls of cotton (pp. 61-65).— A semi-popular discussion of the 
disease of cotton caused by nematodes or eel worms. A more complete 
account of the life history of these worms may be found in Bulletin No. 
9 of the station (E. S. B., vol. i, p. 185.) The information in the pres¬ 
ent bulletin appears to be largely compiled from the earlier one. 

Diseases of the cranberry, E. S. Goff ( Wisconsin Sta . Bui. Wo. 
55, Apr., 1893, pp. 15-17, Jigs. 2). —Compiled notes on cranberry galls 
and scald, from Bulletin No. 61 of the New Jersey Stations (E. S. B., 
vol. I, p. 263). 

Can peach rot be controlled by spraying? E. D. Chestek (Dela¬ 
ware Sta. Bui . Wo. 19, Dec., 1892, pp. 16, Jig. 1 .)—A preliminary report 
on experiments in three orchards during 1892, to discover a remedy for 
peach rot, in continuation of those reported in Bulletin No. 15 of the 
station (E. S. B., vol. iv, p. 167). 

In the first orchard the fungicides used were: (a) Ammoniacal solu¬ 
tion of copper carbonate—5 ounces copper carbonate, 3 pints ammonia, 
and 45 gallons water; (b) ammoniacal solution of copper carbonate— 
8 ounces copper carbonate, 1 pound ammonium carbonate, and 45 gal¬ 
lons water; (c) copper carbonate in suspension—1 pound copper car¬ 
bonate and 25 gallons water; (d) neutral Bordeaux mixture—4 pounds 
copper sulphate dissolved in hot water; add milk of lime until litmus 
paper is turned blue, and dilute with water to 25 gallons. Six applica¬ 
tions of the fungicide were given the trees between April 29 and July 
2. After the third spraying considerable injury to the leaves was 
noticed; the least, however, on those on which Bordeaux mixture had 
been used. The fruit was picked and sorted into two lots, perfectly 
sound and more or less decayed, after which each lot was weighed. 
The amount of injury to each lot may be expressed as follows: 


Fungicide used. 

Percent¬ 
age of 
decayed 
fruit. 

Ammoniacal solntion (ct) ............ 

19.68 

Ammoniacal solution ( b )...... 

13.00 

0<*ppP’P carbonate in suspension____________ , _ 

13.03 

17.90 

Neutral Bordeaux mixture........ 

Check (not sprayed)...... 

32.70 
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In the other orchards only the ammoniacal copper carbonate, con. 
taining carbonate of ammonia, was used. Three sprayings were given, 
with the following per cents of decayed fruit: Orchard Ho. 2, sprayed 
13.48, check 39.39; orchard Ho. 3, sprayed 10.62, check 17.56. 

In these experiments the leaves were injured, there being but one 
third or one fourth the normal amount of leaves after the third spray¬ 
ing. 

A meteorological table is given showing that the spread of the fun¬ 
gus was concurrent with wet weather and high temperature. 

The author is inclined to answer his query in the affirmative if the 
following conditions be observed: 

(1) Remove all mummified fruit, not permitting it to remain on the trees over 
winter. 

(2) Spray before buds swell in the spring with 1 pound copper sulphate to 25 gal¬ 
lons water. 

(3) As soon as buds begin to swell, spray with either solution l, c, or d, following 
this by another spraying just before they open. 

(4) Give a third application when the fruit is about full size. Follow with two 
or three applications about a week apart until fruit is ripe. Heavy rain followed 
by warm weather will cause rajud rotting; hence due regard should be given this 
point in regulating time of spraying. 

The black knot of plum and cherry, L. H. Bailey {New York Cor¬ 
nell Sta.. Bui No. 49, Dec., 1892, pp. 347-350, fig. 1). —A popular descrip¬ 
tion of this disease, with directions for its repression. The full text 
of the Hew York law on black knot is given. By the terms of the law 
any tree affected is declared a public nuisance and .must be destroyed 
by fire. A board of three commissioners is to be created in any city 
or town upon application of the freeholders, the commissioners to be 
fruit growers. Their duties are to institute investigations in the region 
over which they have jurisdiction, and to condemn any affected tree or 
part of tree. Any one failing to comply with their orders to destroy 
diseased trees is liable to a fine of $25, or to ten days’ imprisonment, or 
both. 

A new anthracnose of privet, G. 3?. Atkinson {New York Cor¬ 
nell Sta. Bui. No. 49, Dee., 1892, pp. 306-314, plate 1, figs. 4 .—An ac¬ 
count of a disease of privet {Ligustrum vulgwre) due to the presence of 
a new species of anthracnose, Glceosporium dngnlatum, Atkinson. The 
author characterizes the disease as follows: 

A few twigs of privet having the appearance of bligbfc were sent to me by Prof. 
Bailey. From 12 to 18 inches or more of tbe terminal portion of some of the twigs 
was dead, the point where, the dead portion joined the healthy presenting the de¬ 
pressed line observable on twigs of pear and apple affected by blight. The resem¬ 
blance to the blight, however, was only superficial and confined to twigs in the final 
stage of the disease. Other twigs presenting an apparently healthy terminal portion 
were found to be diseased at a point about 12 to 18 inches from the end, where a 
depressed area of diseased tissue was observed, oblong in outline, the longer diam¬ 
eter being parallel with the longitudinal axis of the stem. A comparison of the 
different specimens showed that this diseased area, quite small primarily, and seated 
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only upon one side of tlie twig, gradually increased in size until ifc eventually ex¬ 
tended around tlie twig, completely girdling it. Seated in the original diseased 
areas, whether extending partly or entirely around the stem, are minute black ele¬ 
vated points, which can be seen with the unaided eye. These black elevated points 
are centers where pustules of the fungus arb developed containing the spores. 

For experimental purposes pure cultures of the fungus were obtained 
by the following method, devised by Koch: Three glass tubes contain¬ 
ing a small quantity of liquid nutrient agar-agar were placed in a 
water bath at 43° 0. Thin shavings through the fungus pustules on 
the stem were transferred to one of the tubes. This was shaken to 
distribute the spores, and then a portion of the liquid transferred to a 
second tube, and afterwards to a third tube. 

The contents of the three tubes were poured into Petrie dishes and 
left to cool. In a few days the colonies had grown so as to he visible 
to the naked eye. The pure colonies of the desired fungus resembled 
snowflakes. From these colonies isolated germs could he obtained for 
pure cultures of the fungus. 

In addition to the cultures in agar-agar, the fangUs was successfully 
grown upon sterilized bean stems. In the cultures on the bean the 
close relationship is apparent between this fungus and the Glceosporhm 
fructigenum of the apple. The points of difference characterize this as 
a hitherto undescribed species, for which the author proposes the name 
Glceosporhm cingulatum or girdling anthracnose. The new species is 
described as follows: 

Affected areas light brown, either oblong and on one side of the stem, or later com¬ 
pletely girdling it. Acervuli 100 to 150 ja in diameter, rupturing the epidermis, in 
age black from the dark stroma lying in the base or extending irregularly up the 
sides, frequently forming a pseudo-pycnidium. Basidia numerous, crowded, simple, 
hyaline, or when very old perhaps fuliginous. Spores oblong or elliptical, straight 
or a little curved, usually pointed at the base, 10-20 by 5-7 jli when normal, often 
greatly exceeding these dimensions in cultures, or, if crowded in the media, may be 
considerably smaller. On Ligustrum vulgare. 

Diseases of plants, with remedial measures, W. B. Alwood 
(Virginia Sta . J Bui. No. £4, Jan.. 1893 , pjv. 28-40 ).—The diseases consid¬ 
ered are those of the apple, cherry, pluin, peach, pear, and grape, which 
are popularly described with suggestions for treatment. 

The diseases of the apple—brown spot ( Phyllostietapirina ), rust ( Gym- 
nosporangium macropus)^ scab (Fusicladium dendriticum), and bitter rot 
(Gloeosporium fruct igenum )—were popularly described by the anthor in 
Bulletin No. 17 of the station (E. S. B. ? vol. iy, p. 354). 

The diseases of the cherry are brown rot {Monilia fructigena), and a 
brown leaf spot, which seems identical with the disease of the apple 
under that name. 

The plum diseases are black knot (Plowrightia morbosa) and the shot- 
hole fungus (Septoria cerasina). The use of a weak Bordeaux mixture 
is recommended as a remedial agent for the latter. 

The peach, in addition to the brown rot of the cherry and the 
shot-hole fungus plum, is affected by leaf curl (Taphrina deformans ). 
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The most serious disease of the peach is the yellows. This disease is 
described, and digging out and burning of all affected stock advised. 
A law providing for the inspection and destruction of trees was pre¬ 
pared by the author, and with some modifications passed the State leg¬ 
islature. The modifications made the law inoperative on account of 
impossibility of execution. 

The pear diseases are the bacterial blight and the leaf blight or crack¬ 
ing caused by the fungus Entomosporkm maeulatwm. 

The grape diseases are black rot (Lastadia bidicellii), anthracnose 
(, Sphaceloma ampelinnm ), downy mildew ( Peronospora viticola), and the 
powdery mildew ( TJneinula spiralis ), all of which are described, and 
treatment recommended by the author, in Bulletin No. 15 of the sta¬ 
tion (E. S. B., vol. IV, p. 55). 

A chapter on fungicides gives formulas for preliminary washes for. 
trees and vines, with directions for their application, also formulas and 
directions for a weak Bordeaux mixture, an ammoniacal copper car¬ 
bonate solution, and a soda-copper carbonate solution. The author 
recommends the combination of an insecticide with Bordeaux mixture, 
at least for the earlier applications, as a protection against insect dep¬ 
redations. Spraying apparatus is described. 

ENTOMOLOGY. 

Insects injurious to cranberries, E. S. Goff ( Wisconsin Sta. Bui. 
Wo. 35, Apr., 1893, pp. 3-19, figs. 18). —Compiled notes on the black¬ 
headed cranberry worm ( Bhopobota vacciniana), yellow-headed cran¬ 
berry worm ( Terns vaceiniivorana), cranberry fruit worm (Acrobasis 
xaccinvi) , tip worm ( Gecidomyia vaecinii), and cranberry scale ( Aspidiotus 
sp.). The information is taken very largely from Special Bulletin K of 
the New Jersey Stations (E. S. R., vol. ii, p. 418). 

Insects affecting the blackberry and raspberry, P. M. Webster 
(Ohio Sta. Bui. Wo. 45, Dec., 1892, pp. 151-217, figs. 38). —Original and 
compiled notes on the appearance, life history, habits, and treatment of 
the following species of insects: 

Blackberry leaf miner (Fenusa rubi), Blennocampa paupera, dogwood 
sawffy (?), (Barpiphorns varianws 1), raspberry sawfly ( Selandria ; rubi), 
raspberry rootgall (Bhodites radicum), seed-like blackberry gall (Dias- 
trophus cuscittaformis), cynipid leaf gall, pithy gall of the blackberry 
(Diastroplius nebulosus), Solenopsis fug ax, upholster bee ( Oeratinadupla), 
comma butterfly (Grapta comma), raspberry root borer and blackberry 
crown borer ( Bembecia marginata), hedgehog caterpillar (Pyrrharctia isa- 
bella), fall webworm ( Hyphantria cunea), waved lagoa (Lagoa crispata), 
saddle-back caterpillar (Fmpretia stimulea), Red-humped apple-tree 
caterpillar (CEdemasia concinna), Schizura ipomece, unicorn prominent 
(Schizura unicornis), cecropia emperor caterpillar ( Attaeus cecropia), 
orange-striped oakworm (Anisota sanatoria), California tent caterpillar 
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(Glisiocampa californicd ), caterpillars of dagger moths (Acronycia spini- 
<jera , A. brumosa, A. xylineformis,A. ohlinitd), black army worm {PfoeUia 
fennica ), stalk borer and heart worm ( Hydrcvcianitela ), pyramidal grape¬ 
vine caterpillar (PyropMla pyramidoides ), Scopelosoma sidiis, raspberry * 
geometer (Synchlora glancaria ), chain-dotted geometer (Caterva cate - 
naria), raspberry plumemoth (Oxyptilus tenuidactylus), Cacceeiarosana, 
grape-berry moth (Eudemis botrana), raspberry leaf roller ( Exartemaper - 
mundana>), budmoth (Tmetocera ocellana ), leaf roller (Phoxopteris sp.), 
blackberry leaf miner (Nepticitla rubifoliella ), case-bearing blackberry 
leaf miner (Y. mllosella), tom hemizonce, Apatelodes torrefacta, Sericaria 
mori , Tliyatira scripta, Loxotmnia musculana, Prodenia lineatella , stem 
gall midge of the blackberry {Cecidomyia sp.), blackberry midge (Lasio- 
pterafarinosa), raspberry cane maggot (Anthomyia sp.), 15-spottecllady 
beetle (JV/ysiei ( Coccinella) 15-punetata ), American raspberry beetle (Bytu- 
rus unicolor), Carpopldlus brachypterus, Limonius anripilis , raspberry 
gouty-gall beetle (Agrilus ruficollis), rose chafer (Macrodactyhis sitbspi- 
nosus ), Anomala Unolata, Goldsmith beetle (Cotalpa lanigera ), giant root 
borer (Prionus laticollis ), raspberry and blackberry cane borer (Oberea 
Mmacnlata ), Chlamysplicata,Bassarens m ammifer, Cryptocephalus binomis, 
C. venustus, 0. quadruples , Pachybrachys carbonarius, Tymnes tricolor, 
Paria4-notata, Southern corn rootworm (Diabrotica 12-punctata), Chcly - 
morph a argus, Bhynchites bicolor , strawberry weevil (Antlionomus sig- 
natns ), Eocky Mountain locust (il/eZuwopte spretus ), meadow katydid 
(Orchelimum glaberimwm ), snowy tree cricket ((Ecanthus nvveus), wheat 
thrips (Thrips tritici ), scurfy bark louse (CMonaspis furfur us), rose 
scale (Biaspis rosce), Pemphigus rubi, ApMs rubicola, Macrosiphum rubi - 
co7u, Scpha mbifoUi, Siphonopliora rubi , blackberry ilea louse (Psylla 
tripnnctata ), 17-year cicada (Cicada septendecim), square spittle bug 
{Aphroplbora quadrangularis ), flea-like negro bug {Gorimelcma pnlica- 
ria), Euschistus variolarlus, Cosmopepla carnifex , tarnished plant bug 
(j Lygus pratensis), and Ddws impressus. 

The black peach aphis, M. Y. Slingerland (AYw Tbr7c Cornell 
Sta. Bui . A r o. 4P, Dec. 1892,pp. 325-331, figs. 2 ).—Notes on the history, 
appearance, and treatment of Ap7ws persiecc-niger , which has recently 
been introduced into Niagara County, New York. 

Garden webworms on sugar beets, L. Bruner (]Tebras7ca Sta . 

JSfo.24 , Sept15,1892,pp. 8, fig. 1). —Two species of webworms have 
been injurious to beets in Nebraska during the present season. One 
of these, the common garden webworin (Eurycreon rantalis), is de¬ 
scribed and an account is given of its food habits and life history, 
with suggestions regarding treatment. The second species, which has 
been more injurious than the other, is simply mentioned as having been 
known to entomologists only as a moth. 

Underground insect destroyers of the wheat plant, 3?. M. Web¬ 
ster (0/mo to. Die 7. jffo. Dec. pp. 221-247, figs. 8 ).—Historical 

accounts of observations on the wheat wireworm (Agriotes mancus), 
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white grub (Zaehnosierna fused), and several species of crane flies, with 
suggestions regarding means of repression and accounts of their natural 
enemies. In Bulletin 3$To. 42 of the station (E. S. It;, vol. in, p. S89) 
similar accounts are given of the insects which burrow into the stem 
of the wheat plant. The following popular summary is taken from the 
present bulletin: 

Wireworms are the larv© or grubs of snapping Or click beetles, and breed espe- 
ciaUy in low, clamp, cold soils, feeding on tbo roots of grass and probably other 
herbaceous plants. They probably require a little over three years to develop from the 
egg to the adult. No thoroughly practical method of destroying these worms has as 
yet been discovered. Their numbers may be reduced by fall plowing, and their hauiits 
rendered unattractive by a rapid rotation of crops and by underdrainage. Where 
fields of com are attacked and replanting is made necessary, it is best to plant the 
second time between the old rows* allowing the latter to stand as long as possible in 
order to hold the attention of the worms and keep them diverted from the latter 
plants. 

White grubs are the offspring of the May beetles or June bugs, While the wire* 
worms develop to adults in summer and live over winter in that stage, the white 
grubs pass the winter either as grubs or pup sc, and develop to adults in spring, other¬ 
wise the life history of the two is much the same. The eggs are laid in the ground, 
notably in grass lands, and hatch in about thirty days. The joung work little 
injury tlie first year, but the next they ravage the fields most seriously. These grubs 
prefer the higher to the lower lands, and therefore drainage lxas much less effect 
upon them. Probably fall plowing and rapid rotation of crops are the best methods 
to pursue. Fertilizing with barnyard manure is a protection against damage in 
infested fields. 

Crane dies are known also as gallinippers and many term them cutworm flies, 
though they have no connection with cutworms. There are a number of species of 
these, some of which are one and others two-brooded each year. The eggs are 
deposited in grass and clover lands, more particularly in low, flat, damp lands. The 
maggots feed on the roots, seldom appearing above ground except in very wet 
weather. The ravages of these larvae can be prevented in wheat lands by plowing 
early in September. This measure will also preclude the probability of injury to 
corn the following year. For injuries on grass or clover lands no remedy or pre¬ 
ventive is as yet known. 

Insects and insecticides, W. B, Ai/Wood (Virginia Sta. Bui. No. 
24, Jan., 1893, pp. 1-23 ).—Popular descriptions, with suggestions regard¬ 
ing treatment, of the following insects: Plant lice, scale insects, canker 
worm, fall webworm, tent caterpillar, bag worm, rose chafer, codling 
moth, plum curculio, borers, potato beetles, striped cucumber beetle, 
flea beetles, cabbage worms, currant worm, corn worm, and tomato 
worm. 

The nature and methods of preparation of the following insecticides 
are also given: Arsenites, white hellebore, kerosene emulsion, fish-oil 
soap, and pyrethrum powder. 

Insecticides and their appliances, 0. H. T. Townsend (New Mex¬ 
ico Sta. Bui. No. 9, Dec., 1892, pp. 25, plate l,figs. 20 ).—An account is 
given of the more common insecticides, and various forms of apparatus 
for their application are described and illustrated. The bulletin also 
contains the text of an act of the legislature of the Territory, approved 
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February 26,1891, for the repression of insect pests. This act provides 
for the appointment of u horticultural commissioners” in each county, 
who shall have the power to inspect orchards, vineyards, etc*, and to 
compel the owners to destroy injurious insects which may be found on 
their property. Local inspectors may be appointed to act under the 
direction of the commissioners. 

FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor. 

Feeding ruminants on grain alone, J. W. Sanborn (Utah Sta . 
Bui. Wo. 21 , Mar n 1893 , jpj?. 1-12). —The experiments reported in this 
bulletin were made to ascertain whether ruminants could be successfully 
fattened on grain alone, and the effect of such feeding on the stomachs 
and other internal organs. An experiment commenced with a calf ter¬ 
minated abruptly from an accident. Two sheep were fed from January 
16 to July 6 on grain with some turnips and beets. The kind of grain fed 
is not stated, except that it consisted of one fourth oats. The animals 
averaged 142 pounds in live weight at the beginning of the trial. 
Through mistake they were placed where they could secure a little 
grass by reaching through the fence, but the amount eaten is believed to 
have been very small. At the beginning of the trial, when the coarse 
food was discontinued, there was a decrease in the live weight, lasting 
about two months. This is believed to be due to the change in the 
contents of the stomach. The gain in weight from March 16, when 
the loss incident to the change of food had ceased, to the close of the 
trial, July 6, was 42 pounds. “The gain is fully as good as could be 
expected from a shoat receiving the amount of food eaten by the sheep.” 

These sheep were slaughtered July 6 that a study might be made of the weight of 
the stomach and other parts. The stomach, fat, and intestines of No. 1 weighed 193- 
pounds ; this sheep had pieces of hay in the first stomach and a trace of oat hulls. The 
stomach, fat, and intestines of sheep No. 2 weighed 103 pounds} the contents of the 
large stomach weighed but 13 pounds. 

The stomach, intestines, and fat of 4 sheep used in other trials with coarse food ? 
weighed nearly twice as much. These sheep were as fat or fatter than any that we 
have slaughtered and gave tender and well-flavored mutton. 

In continuation of the study, a 2-year-old steer weighing 635 pounds 
was fed exclusively on grain from April 13 to Decembers, The charac¬ 
ter of the grain fed is not stated. 

During the opening period when the stomach contents were decreasing there was 
no gain, but a loss, as there was during the last month of feeding. From May 2 to 
October 24, or for 175 days or about sis months, the gain was 326 pounds, or 1,86 
pounds daily. This gain is the gain of flesh, and a good one. 

The food eaten from May 2 to October 24 was 1,866 pounds; food eaten from May 2 
to October 24 for a pound of gain, 5.7 pounds. Considering the weight of the steer, 
this gain is fully as good as that obtained from hogs. The food required for a pound 
of gain increases steadily with the weight of the animal fed. 
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These figures are compared with those observed by the author for 
pigs at different stages of growth, indicating that under favorable 
conditions a pound of beef can be made on grain alone as cheap or 
cheaper than a pound of pork. 

Data secured at time of slaughtering, and the weights of food and 
water consumed and of excreta, are tabulated in full. 

The large stomach contained mostly water and lmlls ot' bran, yet this is food ma¬ 
terial. It was flat or not distended by food; indeed, it was not half full, and the 
material that it did contain had a very unusual proportion ot water. Rumination 
by the steer was mostly suspended. It may be doubted whether the unfilled stomach 
can as readily return the food to the month. It is not improbable that the material 
that it contained had accumulated there, as it is not a stomach for direct digestion. 
The second stomach was not full, and the third was far from being as tense as is 
usual, and was much softer. It is probable that a few generations thus fed would 
have these stomachs much reduced in size, if not largely eliminated -in actual use 
for the purposes no av used. This Avonld give a steer Avith less waste of body in 
slaughtering. Whether the conversion of cattle into non-ruminants is desirable at 
all is yet to appear. It would not be as a rule, but may be under exceptional con¬ 
ditions. This experiment makes it highly probable that the steer makes or may 
make as economic or a more economic use of food than the pig. 

[A comparison of the data at slaughtering with that for other steers slaughtered 
at the station indicates that] “the blood of our steer weighed more, the lungs less, 
the lh r er less, and the spleen much more. This variation holds Avlion compared Avith 
steers slaughtered here at other times and weighing more, The variation is very 
marked and interesting. * * * The steer was in good flesh, good health, and 
gave very nice, tender meat. To the eye the moat had a peculiar appearance. It 
was seemingly far more gristly than ordinary meat, Avhile the fat was more solid, 
cutting very much harder with the knife than ordinary fat. * * * 

The amount of water drank Avas very little, or only about one half that required by 
the steer Avhen fed on hay. This fact m part accounts for the goodshoAving made by 
the steer when fed on grain alone, in comparison with the pig. 

The author summarizes the results and inferences from his experi¬ 
ments in the following terms: 

(1) Cattle and sheep can be successfully fed on grain alone for very long periods. 

(2) Cattle and sheep fed on grain alone make a pound of growth on as few or less 
pounds of grain than hogs do. 

(3) Cattle when fed on grain drink but little water, void a larger ratio of it as 
urine, and probably vaporize less of it by the lungs than when receiving hay or 
coarse food* 

(4) The stomachs of sheep and cattle weigh less when fed on grain, the first stom¬ 
ach notably so. 

(5) The flrst stomach of sheep and cattle reeeives'fine foods, hut does not fill up, nor 
quite half fill. The animals practically cease ruminating when fed grain alone. 

(6) The vital organs of a slaughtered steer weighed quite differently from those 
of eattle heretofore slaughtered, especially so in regard to blood, which weighed 
more, and more notably so for lungs, which weighed less, and is the first notable 
instance in the experience of the writer of the variation of lungs due to food. 

(7) These relations of food to the development of vital organs should receive the 
careful attention of physiologists, notably in the relation of food to human health. 

Residuary effect of a grain ration for cows at pasture, I. P. 

Boberts (Yew York Cornell Sta. Bui Yo. 49 , Dec., 1892,pp. 322-824). _ 

Bulletin Ko. 36 of the station (E. S. B. ? vol. m, p. 613) contains an 
account of an experiment on a grain ration for 16 cows at pasture. As 
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there stated, the lot receiving grain averaged about 3J pounds of milk 
more per cow daily than the lot on pasturage alone. For six months, 
beginning with the following April, the lot which the previous season 
had received grain averaged 480.2 pounds of milk per cow more than 
the lot which had received no grain. This represents a gain of a little 
more than 1G per cent in favor of the grain-fed lot. u It seems reason¬ 
able to assume that this increased production was due to the grain fed 
the preceding year, especially in the case of the younger animals. 
Indeed, it was iilainly evident that the grain-fed 2-year-olds and 3-year- 
olds developed into better animals than their stable mates having no 
grain.” 

VETERINARY SCIENCE AND PRACTICE. 

The corn-fodder disease, F. S. Billings (Nebraska Sta. Bids. Nos . 
22 and 23 , Oct, 1892,])]). 159,plates 11 ).—This is an enlarged edition of a 
former publication (Nebraska Sta. Buis. Nos. 7. 8, 9, and 10; E. S. R., 
vol. i, p. 123), and deals with the disease formerly designated as the 
u cornstalk disease.” 

Among the subjects embraced in this publication are statistics on 
the prevalence and extent of the disease, an account of various out¬ 
breaks, inoculations, and feeding experiments with small animals. 

Two pigs were fed on the lungs, heart, and other viscera from a calf 
which had died as the result of inoculation with a culture of the corn- 
fodder disease germ. One pig died; the other became ill, but re¬ 
covered. 

The author discusses at length u chronic broncho interstitial pneu¬ 
monia in cattle as a sequel to the cornstalk disease. * * * The 
condition met with in the lungs of cattle resulting from the cornstalk 
disease, while often a chronic interstitial disturbance and somewhat 
resembling the lungs in contagious pleuro-pneumonia, is so markedly 
different and generally so washy and broken in outline, in comparison, 
that any competent veterinary pathologist should be able to recognize 
it at a glance. # * * This corn-fodder disease has nothing* of a 
contagious character about it. It does not owe its primary origin to 
the presence of a diseased animal in the tirst place, or to any material 
from such a diseased animal among healthy stock. * * * It is an 
absolutely local disease.” 

In the same publication the author discusses a disease which pre¬ 
vails among cattle and horses in the hot months. He terms the 
disease a u summer septicaemia.” An outbreak in Iowa in 1891 is 
discussed at length by Dr. T. D. Collins. 

TECHNOLOGY. 

Sirup and crude sugar making from sugar cane and sorghum, 

C. L.Newman (Arkansas 8ta.BuhNo.22, Bee., 1892, pp. 80-84). —Direc¬ 
tions for grinding the stalks and treating the juice are given, and notes 
on the apparatus necessary for sirup-making on a small scale. 
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Production and distribution of the principal agricultural prod¬ 
ucts of the world (Division of Statistics, Miscellaneous Deport Mo. 5, 
Feb., 1893, pp. 205 ).—Notes and tabulated data on the production 
and distribution of wheat, corn, rye, barley, oats, potatoes, tobacco, 
butter, cheese, cotton, wool, and flour in the different countries of the 
world. 

There are ninety-two countries represented in this work and ten consecutive years, 
wherever annual statistics are available. The fluctuations of annual production, 
both in area and rate of yield and in trade requirements, are constantly confusing 
the minds of readers of agricultural statistics, being so wide and abrupt as to render 
the record of a single year in any country nearly useless for practical deduction. This 
fact enforces the necessity of a systematic average of a series of years, which with 
tew exceptions has not heretofore been found in the statistical records of any coun¬ 
try, and never has there been so comprehensive and complete a collection as to 
extent of geographical area represented and continuity of annual statements. 

The following general statements regarding different products are 
taken from the report : 

Wheat,-— [The average crop of the world is estimated to he about 2,281,000,000 
bushels.] The wheat “market of the world,” which is open for the surplus produc¬ 
tion of producing countries is circumscribed and very small when the general use 
of wheat as a bread grain is considered. Practically it is all in Europe, and even 
there limited to the necessities of a few countries. Insular and factory-studded 
Great Britaiu, with its small area and its teeming population, and populous little 
Belgium practically furnish the market for which the wheat growers of the world 
are striving in competition. Excluding these two countries, Europe is practically 
self-supporting, the excess in the eastern countries being sufficient to meet the defi¬ 
ciencies in the western nations. To supply the small amount required to meet the 
European deficiency, the fields of America, India, and Australasia are principally 
relied upon, and the sharp competition between the agriculturists of the rivals for 
the possession of this “world’s market” results in furnishing a cheap food supply 
for the artisans of the manufacturing nations. 

Cam ,—[The average crop of the world is about 2,300,000,000bushels,] 

The United States produces 80 per cent of the total crop, taking the average of a 
series of years, and a much larger proportion in years of heavy production. Ip 1891 
the crop of this country almost equaled in volume the average crop of the world, and 
in such seasons the volume of the world’s corn crop exceeds that of any other 
cereal. * * * 

The average annual net importation of Europe, according to the data presented, 
is about 64,000,000 bushels. The average net exportation from the United States 
during the same period is about 57,000,000 bushels, of which Canada takes about 
844 
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2,000,000 bushels. The remainder required comes from the average exportation of 
9,000,000 bushels from Argentine Republic. In Europe only four countries appear 
as exporters—Bulgaria, Russia, Roumania, and Serbia—and of these only Russia and 
Rouraania are important. The former ships more than one half of her total crop 
and the latter nearly as large a proportion. The net contribution of the United 
States to meet*the world's requirements is much larger than the net contributions 
from all other sources combined, and yet the shipments from this country amount to 
less than 4 per cent of the annual production. 

Bye .—This cereal is one of the most important resources of European agriculture 
and is a prominent feature in the trade of nearly every country of that continent. 
In the rest of the world it is of minor importance only, In many of the countries 
of continental Europe it is the bread of the people, the production and consumption 
being greater than that of wheat. The largest crop of any country is grown in 
Russia, averaging more than 700,000,000 bushels, a cereal crop second to that of no 
country, except corn in the United States. Germany stands second in production, 
with a crop averaging 228,000,000 bushels, and Austria-Hungary third, with 122,000,000 
bushels. 

In the case of this grain the centers of production and consumption are the same, 
and hence it does not figure in foreign trade proportionate to its importance as a 
crop. The largest importing country, Germany, purchases only 30,000,000 bushels 
per annum, and the heaviest exporting country, Russia, ships only 4%000,000 bushels. 
This does not include the trade iu rye flour. The continent practically supplies its 
own wants, the aggregate imports, as presented below, amounting to about 67,400,000 
bushels and the exports 66,500,000 bushels. 

Outside of Europe, the United States and Japan are the only countries in which 
the crop is important. In the United States the average production is about 
25,000,000 bushels, the net exportation about 2,000,000 bushels, leaving a supply for 
domestic requirements of about 23,000,009, or but little more than one third of a 
bushel for actual consumption for each unit of population. * * * The world's 
annual rye crop is 1,317,803,333 bushels. 

Barley .—Barley is a prominent crop in Eurox>e and Canada, an important one in 
Japan, and one of the minor cereal crops in the United States and in Australasia. 
Russia leads in production, followed by Germany, Austria-Hungary, and the United 
Kingdom in the order named. Only two of these four countries (Russia and Aus¬ 
tria-Hungary), produce enough for their own requirements. * * * 

Only four countries of the world produce a larger barley crop than the United 
States, and yet in this country it is classed as one of the minor cereals. The aver¬ 
age production is about 55,000,000 bushels for a period of ten years, hut in recent 
years it has been larger and is increasing. It is the only cereal which is not pro¬ 
duced in sufficient quantity for the domestic requirements, the average net imports 
for ten years having amounted to about 10,000,000 bushels. [The world's crop is 
about 802,000,000 bushels.] 

Oate .—The oats crop of the world is practically fill grown in Europe and North 
America, although Australasia furnishes a considerable product for her own con¬ 
sumption. The United States leads the world in annual production, followed by 
Russia, Germany, and France in the order named. The bulk of the trade of the 
world is confined to exchanges among the countries of Europe, the foreign trade of 
other countries being comparatively small. [The world’s crop is about 2,328,000,000 
bushels.] 

JPotatoes .—This is the second contribution of the New World to the food supply of 
nations, and it has become an important resource in the dietary of nearly every coun¬ 
try of the world where systematic agriculture is practiced. With other root crops 
it is an especially important item in European agriculture, forming in many districts 
the staple article of diet. The heavy yield per acre and its inherent value fox food 
purposes make it available as a crop in countries where agricultural areas qre Up*- 
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ited and population dense. Under intensive farming methods the produce per acre 
of potatoes is very large. This is exemplified hy the garden-like culture which is 
carried on in tho Channel Islands, Jersey and Guernsey, where an area of only 8,819 
acres furnished 2,336,783 bushels of potatoes for shipment to the United-Kingdom in 
1891. This is at the rate of 265 bushels per acre in addition to the home consump¬ 
tion, and the export trade amounted to #33L per acre cultivated. The value of the 
crop in densely peopled countries is appreciated, the supply per head being large 
where the population per square mile is greatest. In this particular Germany leads, 
with Belgium and Netherlands in the order named. 

The crop does not enter largely into the foreign trade of any country, the produc¬ 
tion of each country being mainly for home use, and in most of them ample for 
domestic requirements. ' 

Tobacco .—Trade in this product is reported in almost every country for which any 
records are extant. Its use in some form is almost universal, and in the more promi¬ 
nent countries it forms an important item in foreign trade. It is the third of Amer¬ 
ica’s contributions to agriculture, which has been accepted by those engaged in 
tho cultivation of tho soil wherever climatic conditions are favorable. With varia¬ 
tions, the result of culture and differences in soil and climate, it is grown in almost 
every section of the world, its only limitations practically being the northern coun¬ 
tries, where the season is not long enough to admit of proper growth. As far north 
as Sweden and as far south as the Argentine Republic part of the domestic consump¬ 
tion is supplied by domestic production. * * * 

No country in Europe furnishes any considerable supply of tobaceo beyond its 
own requirements and the anuual net importation for that continent is almost 
350,000,000 pounds. It is the great market for the surplus production of the world, 
and its demands are supplied by shipments from many sources. The United States 
furnishes the largest proportion, her net shipments averaging 230,000,000 pounds per 
annum. The rest is drawn from miscellaneous sources, the East and West Indies 
furnishing the hulk. 

jB atter .—The items of butter and cheese appear to more or less extent in the trade 
of almost every civilized country, but in the absence of any definite statements of 
domestic production it is not possible to present a showing of the net supply or the 
consumption per capita. Taking the continent of Europe as a whole, tho production of 
butter is in excess of consumption, and there is an annual exportation from all the 
countries presented aggregating more than 75,000,000 pounds per annum. 16 * * 
In America tho United States and Canada monopolize the shipments of butter, the 
trade of our northern neighbor being large, aggregating almost one half that of 
the United States. 

Cheese .—Data of production of cheese are available for only a few countries, and 
then generally in fragmentary shape. It forms an important item in the food sup¬ 
ply of many countries and figures extensively in in ternational trade. It is especial] y 
important in the European dietary, in many districts being a substitute for meats. 
Europe, however, does not produce sufficient for her own requirements, the aggre¬ 
gate imports for the countries presented being about 303,000,000 pounds each year, 
against an aggregate exportation of about 173,000,000 pounds, leaving 130,000,000 
pounds to be drawn each year from non-European sources. In addition to this defi¬ 
ciency, there is an excess of importation, small for each particular country, hut large 
in the aggregate, in most of the other countries of the world, outside of North 
America, for which records are available. There are only two prominent sources of 
supply—the United States, with a net exportation of nearly 100,000,009 pounds each 
year, and Canada, with more than 70,000,000 pounds. 

Cotton .—According to generally accepted estimates, the United States produces 
more than one half of all the cotton grown in the world, and about 75 per cent of the 
total amount which annually enters into civilized commerce. Outside of the United 
States and Japan there are no official data of production for any country prominent 
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as a source of supply. A very largo portion of the annual crop' is grown in coun¬ 
tries about the resources of which hut little is known. 

[The annual crop of the world is from 12,000,000 to 15,000,000 bales.] * * * 

The United States possesses natural advantages, which should make it the leading 
cotton-manufacturing, as it is the leading cotton-growing, country of the world. 
The raw product is produced at home, is available without the expense of long-dis¬ 
tance transportation, while the inventive genius of our people insures the best 
machinery and methods. Our planters will continue to supply the demand of the 
Old World for the raw product, but it will be a secondary object, the demand for 
domestic consumption being first and more profitable. Cotton goods of American 
manufacture should be found in every market of the world, and especially should 
we monopolize this trade in our sister republics of North and South America. 

Wool .—Data of production are fragmentary and available in any form for hut few 
countries. No country in Europe is prominent as a source of supply beyond domes¬ 
tic requirements except Russia. Spain has a net exportation of about 10,000,000 
pounds per annum, but the supply from other countries is generally small. * * * 

The total imports recorded for the countries of Europe average 1,419,000,000 pounds 
per annum, and the total exports 587,000,000 pounds, a net deficiency of about 
832,000,000 pounds, which, with the deficiency of 90,000,000 pounds in the United 
States, makes the wool market of the world. More than one half of the exports of 
Europe are shipments from the United Kingdom representing the surplus production 
of her colonies, gathered in her enormous trade and reshipped to the consuming 
countries. 

The wool to supply the demand for nearly 1,000,009,000 pounds referred to is drawn 
from various sources, mainly from countries where agricultural development is 
largely along the lines of pastoral industry. The Australasian colonies, Argentine 
Republic, the British Possessions in Asia and Africa, China, Uruguay, and some 
other out-of-the-way countries are the sources of supply of commercial wool. 

A combination of official and commercial estimates makes the total product of the 
world at the present time about 2,500,000,000 pounds. 

Flour .—The United States is the great source of flour supply, the exports of wheat 
flour from this country exceeding the net exports of flour of all kinds from all other 
surplus countries. Next in order of prominence are Austria-Hungary and Germany, 
but in the case of both of these countries the figures given are presumed to include 
flour of all kinds. The United Kingdom is the great market, with an average net 
importation of 1,660,000,000 pounds of wheat flour, equivalent, on the generally ac¬ 
cepted basis, to about 38,000,000 bushels of grain. The net exports from the United 
States are somewhat larger, being equivalent in grain to about 42,000,000 bushels. 

Rice: Its cultivation, production, and distribution in the United 
States and foreign countries, A. Austin (Division of Statistics , Mis- 
cellaneous Report JJo. 6, Jan., 1893 ,pp. 1-76 ).—This report embraces the 
history of rice in America, and the statistics of its production in the 
several States and foreign countries; the systems of cultivating, har¬ 
vesting, curing, and threshing; the yield and profit; the cultivation of 
upland rice; preparation of rice for the market; its food value, and the 
diseases and enemies of rice. 

[In the United States] there are several varieties of lowland rice, the most appre¬ 
ciated being the gold seed, so called from the golden yellow color of its husk when 
ripe. Of this, again, there are two subvarieties or, more properly, two sizes. * * * 
The gold seed rice has almost entirely superseded the white rice * * * ‘and is 
now the most important rice of American commerce. The famous Carolina rice is 
esteemed * * * as the best rice in the world. 

1033—No. 10-5 
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[Tlie cultivation of upland rice] is more simple than that of lowland rice, and 
requires less preliminary outlay. Any soil is suitable for upland rice that is suitable 
for cotton, hut it prospers best upon level, sandy soil inclined to be moist, and it is 
said, upon such a soil, to yield 3 bushels of grain, whore Indian corn from the same 
held yields hut 1 bushel. Preparation for planting may be made in the same way 
as for cotton, * * * laying out in ridges. The drill furrows are made about 2 
inches deep. 

Upland rice is said to have been introduced into China during the tenth century. 
There are three varieties of it, precocious, mid-season, and late-growing or Man- 
chooria rice. It is generally considered to have a more agreeable taste than the 
lowland rice, hut is less productive. In general all Asiatic rice is of smaller grain 
than that grown in South Carolina, is not so white, and is of less excellent quality. 
The best Chinese rice is said to be that produced upon the plains of ICiang-Su. Up¬ 
land rice [in China] is said to yield about 30 bushels of cleaned rice to an acre, * 
* * or 1,800 pounds of cleaned rice, equivalent to 3,200 pounds of paddy. * * * 
[In Japan] great attention is given to the selection of seed. * * * Some parts of 

the rice head are of a very light yellow color, while other parts retain more of the 
color of the stalk, and it is these latter parts which are selected for seed * * * 
and assiduously preserved from all dampness which would impair their vitality. 
Seed should not he selected upon low, boggy land, nor upon land of extreme fertility, 
the best seed being found upon a medium grade of soil. 

In Bengal * * * is the“aous” rice, which is grown upon high, light, sandy 
soils, not subject to irrigation, * * * and requiring from three to four months 
for ripening. In the Punjab * * * a celebrated upland variety, the Bara rice, 
is highly prized; * * * also the basmati rice, described as being of large, white, 
aud fragrant grain. 

In Nepanl the Joomla rice is extensively grown. This is an upland variety which, 
on account of its peculiarity of flourishing seemingly without inconvenience amid 
the snows and frosts of the Himalayas at an elevation of from 6,000 to 7,000 feet, 
botanists have named Oryza nepalensis. 

Among the diseases and enemies of rice treated in this report are the 
“bnisone,”or rust, white blast, the water weevil ( Lissorhoptrus sim¬ 
plex, Say), the rice grab ( Ghalepus trachypygus , Barm.), the rice-stalk 
borer (GMlo plejadellus, Trinek.), the rice bird (Dolichonyx oryzixoms ), 
and the English sparrow ( Passer domesticus). 

Rice soils of South Carolina, M. Whitney (Division of Statistics , 
Miscellaneous Report No. 6, Jan., 1893 , pp. 77-89). —The author calls 
attention to the fact that much land suitable for rice culture lies waste 
in South Carolina, and he enumerates the causes for this condition. 

The soils of the rice lands are very rich alluvial deposits, brought down from tho 
up-country and deposited along the low level terraces at high tide or when tho 
water overflows its banks during the time of freshets. * * * The soil of the 
rice lands is a very strong clay, containing 20 to 50 per cent of organic matter, 
so thoroughly disintegrated as to have lost all of its original structure and existing 
as an amorphous or humus-like mass. In its usual moist or wet condition the soil 
can be cut with ease like butter or soft cheese, and a stick can be pushed down into 
it to a very considerable depth. * * * The rice lands are generally underlaid, at 
a depth of 4 to 6 feet, with an|irapervious layer of bog-iron ore. When there is insuf¬ 
ficient air in the soil, as when the soil is saturated under a very shallow layer of 
water which has not been changed for some time, red, oily scum comes to the sur¬ 
face, as is often seen with stagnant water. This makes what are called “ alum ” spots 
by the laborers, and the plants are killed if there is much of it. It shows that there is 
an insufficient supply of air in the soil and a deoxidation of the iron compounds and of 
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the organic matter in the soil to provide oxygen for the oxidation of other matters. 
The remedy is to repeatedly ebb and flow the laud with every tide, thus letting on 
successive quantities of fresh, aerated water. * * * 

It is this insufficient supply of air in the soil which makes it difficult to get a stand 
of the finer grasses or of other crops on these very fertile rice lands. * * * 

The rice lands must be plowed very shallow, as the subsoil is distinctly poisonous 
when any considerable amount is turned upon the soil, and it may take several years 
for the land to recover from a single deep plowing. * * * 

A number of samples of typical rice soils were collected from the large plantations 
of Mr. R. J. Donaldson, of Georgetown, South Carolina, which are believed to repre¬ 
sent fairly well the important types of rice laud of that locality* 


Mechanical analysis of rice lands. 


[Air dry samples.] 


Diameter. 

Conventional names. 

Big Cypress 
soil, 

0-6 inches. 

Cooter field 
soil, 

0-6 inches. 

Sob field 
soil, 

0-6 inches. 

Cooter field 
subsoil, 
6-9 inches. 

Sob field 
subsoil, 
6-9 inches. 

mm. 

2-1 

Fine gravel. 


0.00 

0.00 

0. 00 

0.00 

1-.5 

Coarse sand. 


0.00 

0.71 

0.00 

0.08 

.5-. 25 

Medium sand. 


0.10 

2.70 

0.00 

0.25 

.25-. 1 

Fine sand. 


0.11 

0.83 

0.04 

0.13 

. 1-. 05 

Very tine sand. 

2.56 

1.03 

0.37 

3.50 

0.15 

.05-. 01 1 

Silt,. 

26.38 

19. 65 

10.32 

21.12 

13.97 

.01-005 

Fine silt. 

8.43 

10.83 

5.32 

12. 95 

8.10 

.005—. 0001 

Clay. 

46.15 

43.70 

31. 90 

43.49 

34.85 


Total mineral matter .. 


75.42 

52,15 

! 81. 10 

57.53 


Organic matter, water, loss . 


24.58 

47.85 

18.90 

42.47 


Doss by direct ignition. 

100.00 
18.68 

100.00 
24.32 


LOO. 00 
17.22 

100.00 
39.05 


Mechanical analysis of rice lands. 


[Calculated on organic and water-free basis.] 


Diameter, 

Conventional names. 

big Cypress 
soil, 

0-6 inches. 

Cooter field 
soil, 

0-6 inches. 

Sob field 
soil, 

0-G inches. 

Cooter field 
subsoil, 
6-9 inches. 

Sob field 
subsoil, 

6-9 inches. 

mm. 

2-1 

Fine gravel. 

0.00 

0.00 

0.00 

0.00 

0.00 

1-5 

Coarse sand.— 

0.00 

0.00 

1.3G 

0.00 

0.14 

.5-25 

Medium sand. 

0.06 

0.13 

5.18 

0. OO 

0.43 

.25-1 

Fine sand. 

0.07 

0.15 

1.59 

0.06 

0.23 

.1-05 

Very fine sand. 

3.05 

1.36 

0.71 

4.32 

0 26 

.05-01 

Silt. 

31.55 

26.05 

19.79 

26.04 

24.30 

.01-005 ! 

Fine silt. 

10.05 

14. 36 

10.20 

15.97 

14.09 

.005-. 0001 

Clay.. 

55.22 

57.95 

61.17 

53.61 

60.65 



100.00 

100.00 

100.00 

100.00 

100 00 


Big Cypress field, u clay and alluvial mud ”—This is considered the very finest type 
of rice land, and such soil as this can be cropped indefinitely without showing any 
effect of the continued cropping. * * * 

Cooler field .—The soil is black and sticky and full of roots and stubble. The sub¬ 
soil is alight yellow color. * * * 

Sob field .—Theselands are naturally poor, and are considered the very poorest kind 
of rice lands. They are exhausted in two or three years, and require rest to produce 
good crops. They respond readily to commercial fertilizers, and one year's rest with 
the deposit from the river in the continual ebb and flow of the tide gives splendid 
crops. 
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Upland rice soils .—For obvious reasons upland rice is preferably grown on low, 
wet spots, where neither cotton nor wheat could be successfully grown. Those areas 
are usually underlaid with an impervious clay, or for some reason have insufficient 
drainage, and the soils are very constantly wet, although there is commonly no 
water standing over the surface. A limited supply of air favors the accumulation 
of a large amount ot organic matter m the soil. The following table gives the 
mechanical analysis of a typical soil of this kind from Lenoir County, North Car¬ 
olina : 


Mechanical analysis of rice land (North Carolina), 


Air-dry samples. 


Organic free basis. 


Diameter. 


Conventional names. 


0-6 inches. 


6-12 inches.! 


0-6 inches. 


6-12 inches. 


mm. 
2-1 
1-.5 
.5-. 25 


. VO 

.05-. 01 
. 01-. 005 
.005-. 0001 


Pine gravel... 
Coarse sand... 
Medium sand . 

Fine sand. 

Very line sand 

Silt .. 

Fine silt. 

Olay. 


Organic matter, water, loss 


Loss by direct ignition 


0.00 
0.39 


0.05 

0.31 


0.00 
0.52 


0.08 
0. 50 


1.70 
6 . 79 
13 43 
17. 30 
5.13 
29.88 


1.69 
3.13 
9.02 
13.77 
3.05 
30.46 


2.28 
9.09 
17.98 
23.25 
6.87 
40.01 


2.72 
5. 04 
15,50 
22.18 
4.91 
49,07 


74.08 
25.32 


62.08 
37.92 


100.00 


100.00 


100.00 100.00 

24. 39 34.64 


It will be seen that there are 24.39 per cent and 34.64 per cent of loss on ignition, 
respectively, in the soil and subsoil. * * * This indicates a large amount of 

organic matter in this soil, and this accumulation of organic matter indicates a very 
limited supply of air. * * * The following table gives the mechanical analysis 
of a soil near Sumter, South Carolina, very similar to the above, but probably not 
so good for rice: 

Mechanical analysis of rice land (South Carolina ). 


Diameter. 

Conventional names. j 

0-12 

inches. 

mm. 

2-1 

Fin©gravel...... . . 

0 15 

1-.5 

Coarse sand....... ... 

1 39 

.5-. 25 

Medium sand..... 

1 65 

.25-. 1 

Finesand..... 

10 16 

. 1 — 05 

Vervfinesand....... ... 

17 41 

.05-, 01 


21 . 30 

.01-. 005 

Fine silt.... 

5 . 25 

.005-. 0001 


22.88 




Organic matter, water, loss... 

85.99 
14.01 





1 

100.00 
17.05 


Loss by direct ignition. j 



[There was here] an abundant and constant supply of moisture in the saturated 
subsoil. 

Report of the statistician (Division of Statistics, Report No. 103, n. 
ser., Apr., 1893,pp. 99-140 ).-This includes the following articles: Con¬ 
dition of winter grain; farm animals; European crop report for March, 
1893; and freight rates of transportation companies. 
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Insect Life (Division of Entomology, Insect life, vol. v, No. 4, Apr., 
1893, pp. 213-288, plate 1, figs. 15). —Tins number contains the following 
articles: 

The Orange (degrades (Aleyrodes citri, n. sp.) (pp. 219-220).—An edi¬ 
torial article on this little Uomopterous insect, which has for years been 
known to infest the orange groves of Florida, and has appeared in 
more northern greenhouses, and very recently in Louisiana. The spe¬ 
cies is described and illustrated with figures of its different stages, 
and an account is given of its habits, life-history, and remedies, to¬ 
gether with brief mention of its natural enemies. The remedy consists 
in applying kerosene emulsion early in the spring, soon after the eggs 
have hatched, repeating it with the two following generations of the 
inseet. 

The pear tree Psylla (pp. 226-230).—This article is also editorial and 
treats of the life-history, habits, and structure of Psylla pyrieola, a dis¬ 
tinctive species in the pear orchards of New York, the statements 
being founded mainly on the observations of M. V. Slingerland, pub¬ 
lished in Bulletin No. 44 of the New York Cornell Station (E. S. R., voL 
iv., p. 472). The illustrations are from the same source. Kerosene 
emulsion is also found to be efficient against this insect. 

The Langdon non-swarming device , Prank Benton (pp. 230-235).—An 
illustrated description of a new system of preventing bees from swarm¬ 
ing. The advantages of the system are also given in detail. The 
writer expects that by constant use of the non-swarming attachment for 
beehives a strain of bees may in time be developed in which the 
swarming instinct will be wanting, a result long sought for. 

Notes on Aphididw, H. Osborn and P. A. Sirrine (pp. 235-237).—An 
article on the alternate food habits of several species of plant lice of the 
following genera: Siphonophora, Bhopalosiphum, Hyalopterus, Monellia, 
Oallipterus, Tetraneura, Golopha, and Pemphigus . Pemphigus attenua- 
tuBi n. sp. is described. 

Belvosia—a study, S. W. Williston (pp. 238-240).—A consideration of 
the validity of several species of the Tachinid genus Belvosia, illus¬ 
trated with a plate of 9 figures. 

Observations on the bolhvorm in Mississippi, 8. B. Mullen (pp. 240- 
243).—A somewhat practical article on the bollworm of cotton, the 
habits and food plants of the larva and moth, the diseases of the insect, 
its natural enemies, hibernation, and treatment. The writer suggests 
the use of peas as an aid to corn for a trap crop for this insect. The 
peas should be planted with the cotton. 

Notes on Entilia sinuata, Mrs. M. E. Bice (pp. 243-245).—Notes on 
this common Homopterous inseet, its habits and its relations to ants. 

The food plants of some Jamaican Coccidce (ii), T.E. A . Cockerell (pp. 
245-247).—A list of Jamaican bark lice arranged according to their 
food plants. 

Observations upon some Bymenopterous parasites of Colegptem, P. H* 
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Chittenden (pp. 247-251).—Notes on the breeding habits and host rela¬ 
tions of certain parasitic Hymenopterous insects that affect Ooleoptera. 
Species of the following genera are considered: Ephialtes, Bracon, 
Doryetes , Camophancs, Eeleon , Genoecelius , Meteorns, Euphorus, Eoma - 
lotijlus, Eupebmis , Catolaceus , Anoxus, and Gephalonomia. 

Report on the Australian insects sent by Albert Koebele to Ellwood 
Cooper and B. M. Belong , D. W. Coquillett (pp. 251-254).—A report 
made to the entomologist of this Department upon certain beneficial 
insects which were sent from Australia during 1891- ? 92, and subse¬ 
quently liberated in different places in California. 

The genus Dendrotettix , 0. V. Riley (pp. 254-256).—A consideration 
of a genus of tree-inhabiting locusts, for which the name Dendrotettix , 
nov. gen. is proposed. D. longipennis , n. sp. is described. D. quercns , 
Eiley MS. is considered a variety of longipennis . 

General notes (pp. 259-287).—Among the topics treated are the fol¬ 
lowing: An enemy of the screw worm fly; the Archippus butterfly 
eaten by mice; notes on some insect pests of the Fiji Islands; ento¬ 
mology at the Iowa State University; parasites of animals transmissi¬ 
ble to man; further illustrations of the rose slug; cockroach egg para¬ 
sites; the Hymenoptera of Australia; the genus Mir ax; an important 
paper on butterflies; canker worms in California; tent caterpillars in 
Massachusetts; results of codling-moth legislation in Tasmania; a vine 
pest in Australia; the sugar-cane borer again; the mustard beetle in 
England; new species and genera of Rhynchophora; westward spread 
of the clover-leaf weevil; the larval habits of the acalyptrate Muscidce;, 
a blood-sucking Chironomid; the family Apioeeridce; the California 
remedy for the San Jose scale; introduction of the long scale into Cali¬ 
fornia; imported scales in California; the Membracidse of North Amer¬ 
ica; a new enemy of the tomato; an insect enemy of lace curtains; 
locusts in South Africa; North American species of Hippiscus; on 
harvest spiders; and the zebra caterpillar on the California coast. 

The hawks and owls of the United States, A. K, Fisher {Divi¬ 
sion of Ornithology and Mammalogy , Bui. No. 3 , pp. 210, plates 26)* —An 
account of the geographical distribution, food habits, and life history 
of 73 species of hawks and owls, with descriptions and tabulated 
notes on examination of stomachs. The bulletin is illustrated with 
26 colored plates. The following general statements regarding the 
results of the investigation on the food habits of these birds is taken 
* from the letter of transmittal by Dr. C. H. Merriam: 

The statements herein contained respecting the food of the various hawks and 
owls are based on the critical examination, by scientific experts, of the actual con¬ 
tents of about 2,700 stomachs of those birds, and consequently may he fairly 
regarded as a truthful showing of the normal food of each species. The result 
proves that a class of birds commonly looked upon as enemies to the farmer, and 
indiscriminately destroyed whenever occasion offers, really ranks among his best 
friends, and, with few exceptions, should be preserved and encouraged to take up 
tbeir abode in the neighborhood of his home. Only six of the seventy-three species 
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and subspecies of hawks and owls of the United States are injurious. Of these, three 
are so extremely rare they need hardly he considered, and another (the fishlutwk) is 
only indirectly injurious, leaving hut two (the sharp-shinned and Cooper hawks) 
that really need to he taken into account as enemies to agriculture. Omitting the 
six species that feed largely on poultry and game, 2,212 stomachs were examined, 
of which 56 per cent contained mice and other small mammals, 27 per cent insects, 
and only 3.5 per cent poultry or game birds. In view of these facts the folly of 
offering bounties for the destruction of hawks and owls, as has been done by several 
States, becomes apparent, and the importance of an accurate knowledge of the 
economic status of our common birds and mammals is overwhelmingly demon¬ 
strated. 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


Pat extraction, L. Gebek (Zeitsehr. cmgew. Chem., 1803, pp. 353- 
255). —Gypsum, animal charcoal, and Spanish earth (chalk) were used 
in the extraction tube to purify the ether extract. Although the first 
two gave a comparatively pure ether extract, they did not give con¬ 
cordant results, and in the case of charcoal a certain amount of the 
free fatty acids appeared to he retained along with the coloring matter 
and other impurities. These objections do not apply to Spanish earth 
properly prepared. Previous to use the fine ground earth is shaken 
up in water, enough sulphuric acid added to replace the carbonic acid, 
and the whole then brought todryness and ignited. The material thus 
obtained is ground until all of it will pass through a 2 mm, sieve. 

An ordinary extraction tube is used. The bottom of this is plugged 
with a wad of cotton, on which is placed a layer of Spanish earth 3 to 
4 cm. deep. Then follows a mixture of the substance to be extracted, 
with an equal volume of the earth, and finally another plug of cotton. 
The extraction requires from four to five hours. Previous drying of the 
substances causes the results to be too low. Water free ether gives 
slightly lower and probably more correct results than that containing 
water.—w. h. b. 

Recent researches on the microorganisms which fix nitrogen, 

Berthelot ( Gompt. rend., 116 {1893), pp. 843-849). —In recent investi¬ 
gations on the microorganisms which cause the fixation of nitrogen by 
humus soil, the author has endeavored to isolate definite species and 
to cultivate them in artificial media. He has given special attention to 
bacteria taken from the soil and from plants which contain no chloro¬ 
phyll. The bacteria taken from the soil were studied in mixed cultures 
or as isolated species. The other microorganisms were bacteria found 
on the roots of legumes (lupines) and pure cultures of Aspergillus nkjer 
Alternaria tenus, and a Gymnoascus. The cultures of bacteria taken 
from the soil were made in different nutritive media, all of which were 
rich in hydrocarbon, and contained an amount of nitrogen deemed suf¬ 
ficient to support the life of the microbes at the beginning, but so small 
that there could be considerable relative increase of nitrogen at the end. 
For this purpose different solutions were employed, including humic 
acid, kaolin, tartaric acid, sugar, Cohn’s solution diluted, a similar 
854 



FOREIGN INVESTIGATIONS. 


855 


solution without free acid, etc. Sufficient water was added to give the 
mass a pasty consistence. The cultures were made in flasks varying 
in size from one half to C liters, and the nutritive solutions were care¬ 
fully sterilized. The cultures were kept in glass culture ovens during 
several months at a temperature between 20° and 25° 0. Stoppers of 
cotton or emery were used in the flasks. 

In case the flasks used in such experiments are tightly closed their 
dimensions should be such that there would be a notable proportion of 
oxygen at the end of the experiment, but if the stopper of wadding is 
used, the gradual renewal of the interior air would secure this condi¬ 
tion. The oxidation, however, should not be too active. If the bed of 
the culture is too small—that is, if the relation between the oxygen of 
the air and the living organic matter is too immediate and considerable— 
the microorganisms are destroyed, or, more strictly, cease to fix nitrogen. 

The 6-liter flasks gave negative results, or in a few cases losses of nitro¬ 
gen, while the flasks holding one half to 1 liter, which contained the. same 
mixtures, placed in the same conditions, showed considerable fixation 
of nitrogen. This result tends to exclude in the case of the flasks not 
having the emery stoppers the hypothesis of a considerable absorption 
of nitrogenous compounds derived from the air. This hypothesis is 
also excluded by the testimony of the flasks having emery stoppers and 
by the check experiments made at the same time with sterilized mix¬ 
tures containing no cultures, but submitted to exactly the same condi¬ 
tions. 

The microbes isolated from the soil for use in these experiments are 
described as follows: 

Bacillus A: Length 2.1//, width 0.6,a. It did not liquefy gelatin, but 
developed on its surface round prominences, visible to the naked eye, 
with an oily appearance. In culture broth it produced after 12 hours 
a general agitation; at the surface a thick scum was formed which was 
precipitated to the bottom of the liquid. In its general aspect this 
microbe appeared to be identical with that which produced fixation of 
nitrogen with the aid of humic acid in preceding experiments by the 
author ( Compt, rend., 115 (1892), p. 569; E. S. R., vol. IV, p. 502). 

Bacillus B: Length 2.1,«, width 0.6,a. In punctures on gelatin it 
rapidly formed a funnel and liquefied the gelatin. 

' Bacillus E: Length 3.1//, width 0.9//. It liquefied gelatin. 

Bacillus F: Length 1.4//, width 0.5//. It did not liquefy gelatin, 
but produced colonies very flat, dry, and squamose. 
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The general data for the experiments are tabulated as follows: 

Fixation of nitrogen by bacteria of the soil during three and one half months. 




Size of 
tlaslv. 

Kind of 
stopper. 

Nitrogen, 

Kind of culture. 

Nutritive solution. 

Initial 

Final. 

!l 

r'S 



Litem. 

1 

Emory. 

Cotton. 

■ 

7,7 

12.2 

57 

T \n 


6 

38.4 

36.0 




1 

Emory. 

8.11 

12 7 

52 

Tin 


C 

Cotton. 

41. 3 

41.1 




1 


7.9 

19.7 

150 

Tin 


6 


84.5 

45.5 

32 



1 


10.2 

18,6 

80 

PO 

Colin's solution... 

0.6 

Cotton. 

13.3 

19.2 

44 

\Ta /mlf iit*A 

f}r> ...... 

0.6 

_do. 

13.0 

14.0 


Ti 1 

(*lf> , r tr . f _ r . 

6 


42.3 

47.0 


Po 1 

Ho ..... 

X 


31.0 

13 0 


Tin ! 

Kaolin, sugar, and humic acid. 

Kaolin, humic acid, and Colm’s 
solution. 

Kaolin, sugar, and Cohn’s solu¬ 

0.6 

Cotton. 

17.0 

19.0 



1 

10.7 

18.6 

74 

Po 

0.6 


13.8 

18.9 

37 


tion. 

Humic acid, "kaolin, and Cohn’s 
solution. 

do .. . . . ...___...... 

c 


42.9 

44.0 


isacuius u 

Po 

1 


31.0 

33.0 


Po 

i Kaolin, sugar, and Cohn’s solu- 
| tion. 

0.6 


16.4 

16.7 






These experiments indicate that the soil contains forms of bacteria 
which cause the fixation of nitrogen in organic matters suitable for 
their nutrition. The cultures of isolated species indicate that some 
bacteria have this property and others do not. 

Portions of roots of lupine containing tubercles were crushed in 
water, and cultures were made with a few drops of this liquid in a 
nutritive medium consisting of humic acid with Cohn’s solution. The 
experiment lasted four months, and showed a gain of 50 per cent of 
nitrogen. 

The data obtained in experiments with Aspergillus niger and Alter- 
naria tenuis are given in the following tables: 


Fixation of nitrogen bg pure cultures of Aspergillus niger during one month. 




Nitrogen* 

i 

Nutritive solution- 


Initial, 

Final. 

Per cent 
gained. 

Colm’s solution and 1 gram tartaric 
acid (w ithout culture). 

Cohn’s solution and 1 gram tartaric 
acid^with culture). 

Flash (0.6 liter) with cotton stop¬ 
per, 

.do. 

24.9 

24.4 


24.9 

31.3 

26 

Watch glass under hell-jar on 
moist plate. 

.do. . . 

27.1 - 

32.0 

22 

Bo.. 

27.1 

27.1 

37.1 

32.1 
36,6 

37 

18 

35 

Bo. 

.do. 

Bo. 


27.1 
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Fixation of nitrogen by pure cultures of Alter u aria tenuis during four months, 


Nutritive solution. 

Nitrogen. 

Ini tial. 

Final. 

Per o(3iit 
gained. 

Kaolin, sugar anti Colm’s solution (without culture).. 

Kaolin, sugar and Cohn’s solution (with culture). 

On... 

11.3 
18.1 
18.1 

18.3 

11.3 

13. D 
2G.9 
27.1 
24.7 
22.4 

49 

50 
30 
98 

Do. 

A different solution....... 



These tests were in flasks holding O.G liter, with cotton stoppers. 

Cultures of a Gymnoascus in clay sand showed fixation of nitrogen 
equivalent to 36, 75, and 143 per cent in three different trials. 

These experiments show that there are quite diverse species of micro¬ 
organisms without chlorophyll, which can fix nitrogen, especially cer¬ 
tain bacteria of the soil. 

Itdidnotseem possible to sustain the nutrition of these organisms with 
the carbon and hydrogen resulting from the decomposition of carbonic 
acid and atmospheric moisture. Their nutrition is, however, correlated 
with the destruction of certain hydrocarbons, such as sugar and tartaric 
acid, which furnish nutriment for bacteria and other microorganisms. 
At the same time that these organisms fix nitrogen they must find, in the 
medium where they grow, proper materials for their nourishment. It 
* also appears necessary that these materials should at the outset con¬ 
tain some nitrogenous substances to give these inferior organisms the 
minimum of vitality indispensable to the free absorption of free nitrogen, 
but if these substances are too abundant the bacteria will live prefera¬ 
bly at their expense. The experiment shows that bacteria flourish bet¬ 
ter in media rich in combined nitrogen than In those which contain but 
little where they are obliged to put forth special efforts to fix free nitro¬ 
gen. Without doubt a condition of this kind determined the limit of 
the absorption of nitrogen by certain soils in former observations by 
the author.* In all these cases the humus, or, more exactly, the hydro¬ 
carbons which it contains, will be exhausted more or less rapidly under 
these manifold influences if the necessary organic materials are not 
reproduced by the growth of the plants containing chlorophyll. The 
organisms fixing nitrogen and those fixing carbon play complementary 
roles. Either they live independently of each other or they are assoei- 
ciated in symbiosis. In any case the beginning of the fixation of nitro¬ 
gen is not in the plants of higher order, but in certain lower micro¬ 
organisms which live in the soil. —a. c. t. 

The direct and indirect influence of light on plant respiration, 

W. Detmeb (Ber. deut hot, Ges., 11 , pp, 139-148 ).—After stating some 
of the conflicting opinions regarding the direct influence of light and 
darkness on the respiration of plants, the author gives in detail the 


Aim. Cliim, et Pliys., 14, s6r. 6, p. 487. 
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results of forty experiments to determine the influence of direct sun¬ 
light and diffused light, other conditions being equal. The parts of 
plants selected for the experiments were the corollas of Crepts biennis , 
the petals of a rose, the roots of sprouting plants of Vida faba , and 
young sporocarps of A g arums campestris . The specimens selected were 
free from chlorophyll, in order that that should not exert an influence. 
The plants used were placed in aspirators into which moist air was con¬ 
ducted, after its carbon dioxide had been removed. Alter passing over 
the plants it was led through a solution of baryta, and the amount of 
00 2 ascertained by titration. 

The author concludes from the results obtained that the amount of 
C0 2 produced by a plant is immediately proportional to the consump¬ 
tion of the reserve food material contained in the plant. 

The amount of C0 2 produced gradually diminishes with the progress 
of the experiment. 

In homologous parts of plants under similar conditions, the ratio of 
respiration either in light or darkness is the same. 

The author found that the objects of his experiments respired with 
practically the same energy, and a change of illumination from sunlight 
to darkness had no direct influence on the plant’s respiration. 

In the indirect influence the author found an undoubted relation be¬ 
tween active assimilation and the respiration of the plants. Whatever 
tended to increase one had a like influence on the other. 

The author made numerous observations, two hours apart, of several 
plants to determine whether there was a periodicity of respiration. The 
results obtained, as expressed in tables, show no constant variation 
and the author doubts the existence of a daily period of respiration.— 
w. H. E. 

The metabolic changes produced in sprouting potato tubers, W. 

Detmer (Bar, deut. hot. Ges. } 11 , pp. 149-153 ),—Experiments were con¬ 
ducted to observe the changes in potato tubers when grown under 
various conditions of light and moisture. 

Four lots of tubers were experimented with. Ho. I was grown in a 
dark, dry pasteboard box ; Ho. II in a pasteboard box covered with 
glass, but in a dry chamber; Hos. Ill and IY were in moist sand, the 
first in the dark, and the other covered by a glass bell jar. The tests 
were begun in January and continued for four months. The pieces of 
apparatus were placed in a north window of a room which was heated 
in winter. 

In Hos. II and IY the developed sprouts became strong stems. Their 
color was natural and they were very pubescent and well provided with 
leaves. In Hos. I and III in the dark the sprouts attained about the 
same length, but were not so stout and of course of a pale color. In 
the moist sand numerous roots were developed, while in the dry 
chambers there were very few. At the expiration of four months the 
tubers and sprouts were tested for their total dry matter, diastase, sugar, 
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total nitrogen, albuminoid nitrogen, and respiration energy. At the 
beginning of the experiment ail the tubers of the four lots were prac¬ 
tically equal in dry material. At the end of four months the relative 
amounts of dry material were as follows: No. I, 40.53 per cent,* No. II, 
27.06 per cent; No. Ill, 23.20 per cent; No. IV, 23.20 per cent. The 
evaporation varied but little for the corresponding sets of experiments. 
They all grew practically an equal amount of sprouts, all of which tran¬ 
spired equally. The author confirmed his previous observations that 
diastase is not recognizable in unsprouted tubers, but may be found 
without great difficulty in the growing ones. The amount of ferments 
was about the same in the first three lots, while the last, the lot grow¬ 
ing under glass in a moist atmosphere, contained much more ferment 
than the others. 

, The following table will show the ultimate changes wrought in each 
lot. They are to be considered as equal at the start. The number of 
tubers in each case is ten. 

Respiration of sprouting potatoes in light and darkness. 



Dry atmosphere. 

Moist atmosphere. 

Dark. 

Light. 

Dark. 

Light. 

Weight of tubers.grams.. 

Dry substance.do.... 

Sugar.(lo- 

Total nitrogen.....do_ 

404,00 
163.70 
1.15 
1 . 86 
1.29 
7.18 
4.39 

550.00 
152.10 
0.02 
1.76 
1.10 
13.15 
8.63 

645.00 
149.60 
2.36 
1.74 
0.99 
9.10 
6.08 

685,00 
159.30 
5.17 
1.84 
1.11 
16.61 
10.42 

Albuminoid jnih*ogen ...do_ 

C0 2 per hour at 20° C...mg- 

C0 2 produced for 100 grains dry substance.do— 


The author concludes that light acts toward germinating potatoes as 
does heat. A high temperature is the best for growth, but a lower one 
for respiration. Accordingly, such a temperature as decreases the cell 
growth increases the carbonic-acid production. In a like manner the 
germinating potato tubers are influenced by a change in the light.— 
w. H. E. 

The organic substances composing humus, Berthedot and An- 
nni 5 ( Gompt . rend., 116 (1893), pp. 666-672 ).—After a brief general dis¬ 
cussion of tbe origin and formation of the humus of soils, the variation 
in humus content of soils is illustrated by ultimate organic analyses of 
four soils rich in humus and four poor in humus. 

In the first series the total organic matter varied from 32.9 to 72.3 
per cent, the organic carbon from 19.1 to 43.5 per cent, and the nitrogen 
from 1 to 1.7 per cent; in the second series (argillaceous sand) the total 
organic matter varied from 1.41 to 3.25 per cent, carbon from 0.82 to 
1.91 per cent, and the nitrogen from 0.09 to 0,14 per cent. In the first 
case the nitrogen varied from 5 to 0 per cent of the total organic mat¬ 
ter, in the second, 2 to 3 per cent. In the plants in general the nitro¬ 
gen rarely runs as high as 3 to 4 per cent of the organic matter. 
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The cold-water extract of the organic matter of a sample of soil con¬ 
tained very small amounts of the organic principles. On treatment 
with cold, dilute solutions of alkalis, however, the amounts obtained 
were considerable. Sixty-seven and one-tenth per cent of the carbon 
originally present in the material was soluble in the alkali solution, and 
of this 27.1 per cent was precipitable by acid. Thirty-one and two- 
tenths per cent of the carbon was insoluble in the alkaline solution. 
The insoluble residue contained 4 per cent of nitrogen, the soluble ex¬ 
tract precipitable by acids 5.6 per cent, and the soluble extract not pre¬ 
cipitable by acids 9.7 per cent. Analysis of the‘material isolated from 
the matter precipitated from the alkaline solution by acid gave the fol¬ 
lowing results: Carbon 55.2 per cent, hydrogen 6.8, nitrogen 3, 
oxygen 35, and ash 3.5. 

One kilogram of each of two soils was also submitted to prolonged 
treatment with hydrochloric and hydrofluoric acid in the cold. In one 
case the insoluble matter obtained amounted to 25.6 grams, and in the 
other*to 14 grams. The results of the analysis of this residue agree 
closely with those given above for matter soluble in alkali, except that 
hydrogen is about 1.5 per cent lower. When treated for three days 
with a 1 per cent solution of potash, 100 parts of these insoluble resi¬ 
dues absorbed 44 and 42 parts of K 2 0, respectively. 

The insoluble salt obtained, washed until the wash water showed no 
alkalinity, had the following composition: 


\ Per cent. 



I. 

II. 


61.8 

6 ! 2 

Hydrogen... 

5.7 

* 6,1 

Nitrogen....... 

4.6 

4.6 

3.7 

K 2 0. 

6.2 




These results are confirmatory of those obtained by the authors with 
artificial humic acid,* and serve to explain the absorbent power of soils 
for potash.—w. h. b. 

The ammoniaeal fermentation of the soil, A. Muntz and H. 
Coudon. {Ann. Agron19 ( 189S) } Wo. 5, pp. 209-216 ),—.A variety of 
soils mixed with organic fertilizers placed either in sealed vessels vifck 
a limited supply of air, or in vessels plugged with cotton, which allowed 
of a gradual renewal of the air, were experimented on. 

Comparative tests were made with unsterilized soils, with soils steri¬ 
lized at 120° C., and with soils sterilized at 120° C. and subsequently 
inoculated with soil infusion. 

The time of experiment varied in different cases from 42 to 105 days^ 
In every test there was a notable amount of ammonia formed in the 
unsterilized or inoculated soils, the evolution being most active where 


*Ann. Chiin. et Phys., 24, s4r. 6 , p. 814; 25, s6t. 6, p . 380.» 
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the air was renewed, while in the sterilized soils the production of am¬ 
monia was absolutely arrested. 

It was found that a temperature of tally 120° 0. was required to 
bring about complete sterilization, thus showing (he remarkable resist¬ 
ant power of the organisms to heat. 

With the assistance of M. Kayser, two distinct species of Bacterium, 
one of Bacillus, and two of Micrococcus, were isolated in a pure state 
from one of the soils experimented upon. The microscopic characters 
of these species are given. Besides these, there were isolated from the 
same soil two species of molds, the common Mucor racemosus and a 
new species of Fusarium, to which the specific name miintzii is given. 
All of these organisms i>roduced a notable evolution of ammonia in 
veal bouillon within ten days, and with all except one (a micrococcus) 
the same result was obtained in soils. The evolution was especially 
active in the soils inoculated with the two molds. 

The results seem to warrant the conclusion that the formation of 
ammonia in the soil is the result exclusively of the conjoint activity of 
numerous lower organisms of very widely different characters.— vr. 

H. B. 

The manuring of summer crops with commercial fertilizers, 

F. ROVARA (Wiener landw. Ztg., 1893, pp. 234, 235 ).—Numerous 
experiments by the author in Hungary led to the conclusion that in 
almost all cases superphosphate and nitrate of soda were profitable on 
root crops, whether sugar beets or other roots grown for feeding 
purposes. Manuring with 348 kg. of superphosphate and 87 kg. of 
nitrate of soda per hectare reduced the purity coefficient from 83.5 per 
cent on the unfertilized plats to 80.5 per cent on the fertilized plats, 
but the sugar content remained practically unchanged, being 12.78 and 
12.80 per cent, respectively. The author’s practice is to apply the 
superphosphate and to mix it with the soil before the seed is sown. He 
found that nitrate of soda should be applied as a top dressing after the 
plants have come up so as to avoid the formation of a crust over the 
seed bed. 

Numerous experiments on oats and barley indicated that these crops 
did not pay for manuring as well as winter grain.— j. v. duggar. 

Experiments on the effect of various phosphatic manures on 
upland soil, O. Kellner, Y. Kozai, Y. Mori, and M. Nagaoka (Col 
lege of Agr., ToHo, Japan, Bui. Wo. 12, Mar., 1893, pp. 1-22 ).—The soil 
experimented on was a “light, ferruginous kind of loam, rich in humus.® 
It was placed in zinc cylinders open at both ends, 60 centimeters (23.6 
inches) wide and 1 meter (39.37 inches) long, which were sunk nearly to 
their top in a level field. 

The phosphates used were (1) double superphosphates containing 47,8 
per cent of total phosphoric acid, 43.7 per cent of soluble phosphoric 
add, and 3.1 per cent of reverted phosphoric acid; (2) precipitated cal-' 
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cium phosphate containing 29.4 per cent of total phosphoric acid and 
24.8 per cent of reverted phosphoric acid; (3) Thomas phosphate (75 
per cent passed 0.25 mm. sieve) containing 21.8 per cent of total phospho¬ 
ric acid; (4) steamed hone dust (85 per cent line) containing 21.8 per 
cent of total phosphoric acid, 3.9 per cent of nitrogen, and 1,3 per cent 
of fat; (5) crude hone dust (37 per cent line) containing 19.7 per cent 
of phosphoric acid, 4.7 per cent of nitrogen, and 1.9 per cent of fat; (0) 
raw crushed bones (16.6 per cent line) containing 21.6 per cent of phos¬ 
phoric acid, 4.6 per cent of nitrogen, and 14.1 per cent of fat; and (7) 
bone ash (93 per cent fine) containing 30.5 per cent of total phosphoric 
acid, and 4.9 per cent of reverted phosphoric acid. 

Each cylinder received a certain amount of precipitated calcium car¬ 
bonate, potassium sulphate, and ammonium sulphate before the addi¬ 
tion of the phosphates. Each phosphate was applied in two quantities, 
a single and a double ration, and each quantity was applied to three 
cylinders. The rates of application were as follows: Double super¬ 
phosphate 44.5 and 89 pounds per acre; precipitated calcium phosphate 
and Thomas phosphate 66.8 and 133.6; steamed bone dust, crude bone 
dust, and raw crushed bones 53.4 and 106.8; and bone ash 89.1 and 178.2 
pounds per acre. 

Four crops were grown in succession—barley, millet, wheat, and buck¬ 
wheat. An additional quantity of nitrogen was applied before eadb 
successive crop, but no phosphate was added after the first application. 
The amounts of phosphoric acid assimilated by the different crops, as 
well as the increased yield of dry ra atter due to the different phosphates, 
are tabulated in full. The following table, calculated from these data, 
shows the relative mammal value of the phosphates on the successive 
crops. 

Relative mammal value of different phosphates. 



First 

crop. 

Average 
of first 
and 
second 
crops. 

Average 
of first, 
second, 
and third 
crops. 

Average 
of first, 
second, 
third, and 
fourth 
crops. 

TVvnhle anperphnsphaf e..... 

100 
79 1 
02 
56 
50 
55 
21 

100 

77.5 

67.5 
(59 

64 

40 

24 i 

100 

82 

75 

108 

113 

48 

38 

100 

81 

75 

113 

322 

48 

39 

Steamed bone dust......„.... 

Precipitated calcium phosphate... 

Crude bone dust....... 

Crushed raw bones........ 

Thomas phosphate..... 

Pone ash......... 



From these results the following conclusions are deduced: 

(1) Of all pliospliates applied, the double superphosphate was the most effective 
in the beginning, its rate of consumption by the first two crops cultivated in the 
first ten months not being surpassed by any of the other fertilizers. After that 
time, however, its solubility diminished, probably because the dibasic compounds 
formed after its application are gradually converted into tri basic andpolybasic ones, 
from which the phosphoric acid can not be readily dissolved by the roots. It is, 
therefore, the best suited to crops of rapfid development and to soils of medium ab« 
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sorptive power for phosphoric acid, and should he chiefly applied to crops culti¬ 
vated in the spring or summer, a few days before sowing or transplanting, 

(2) The precipitated calcium phosphate, which in our case consisted chiefly of di¬ 
calcium phosphate mixed with some tricalcium phosphate, was less active than the 
superphosphate, because its distribution in the upland soil can not be accom¬ 
plished to that extent which is easily attained with the superphosphate. The mono¬ 
calcium phosphate, the principal ingredient of the latter, dissolves in the fluids 
of the soil, and is then precipitated, thus assuming a state of extremely line divi¬ 
sion, while the distribution of the precipitated calcium phosphate depends merely 
on the mechanical process of mixing. Though less rapid in the beginning, the 
action of tho latter phosphate will usually continue longer than that of superphos¬ 
phate. 

(8)'The three kinds of bone manure—steamed bone dust, crude bone dust, and raw 
crushed bones—gave very remarkable results. The first crop consumed from the 
steamed bone dust considerably more than from the two raw fertilizers, but the after 
effect of the unrecovered phosphoric acid of the former was much inferior to that of 
the two latter manures. It must, however, be kept in mind that our specimen of 
steamed bone dust had been deprived of a part of its gelatiuoid substance, which, 
during its decay in the soil, assists in the dissolution of the phosphatic ingredients 
of bones, and accelerates the action on crops. Had our steamed bone dust been in a 
normal condition, its effect would have been certainly not much inferior to that of 
the superphosphate on the first crops. On the other hand, there is no great difference 
in the assimilability of the phosphoric acidofthe crude bone dust and the raw crushed 
hones. These two manures had a good effect on the first two crops, but after hav¬ 
ing undergone decomposition in the soil for one year, their solubility increased so 
enormously that the third crop consumed from them more than even the superphos¬ 
phate yielded to the first crop. This observation is of great practical importance. 
It goes to show that in countries with a warm climate and with copious rain, as in 
Japan, hone manures are most valuable even in quite a raw state, and that by early 
application or by a preparatory fermentation in the compost bed theirmanurial 
value may he easily and cheaply raised to that of the superphosphate. During our 
experiments on the college farm we have had frequent opportunity of proving that 
bone dust has a specially good effect on cereals sown in autumn, not only in refer¬ 
ence to its phosphatic ingredients, hut also to its content of nitrogen. The presence 
of fat does not deteriorate its value, hut seems rather to secure a better after effect, 
as in onr experiments the raw crushed hones with 14.07 per cent fat yielded more 
phosphoric acid to the third and fourth crops than the crude bone dust with only 
1.33 per cent fat. 

(4) The Thomas phosphate displayed with regard to the first crop, as well as to 
the three subsequent ones, approximately half the effect of the superphosphate. The 
excellent after effect attributed to this fertilizer by P, Wagner has not been up to 
the present perceptible in our experiments, in spite of the richness of our soil in 
humus and the copious rainfall. 

(5) Bone ash was, as we had anticipated, a very insoluble manure, acting but slowly 
on the first two crops,but of increased efficacy in course of time. It should always 
be converted into superphosphate before its application. 

W. H. B. 

The results of experiments with oats in the years 1889-92, 

G-. Liebscheb ( Lmdbote , 1893^ pjp. 271-272), —The resalts of experi¬ 
ments with 20 varieties of oats are summarized. The experiments 
were made by farmers in different localities. The author concludes 
that the difference in the productiveness of the best varieties of 
oats is not so considerable as is generally believed, bat that this dif- 
1033—JSTo. 10-6 
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ferenceis sufficient to engage the farmer’s attention. His results indicate 
that the adaptability of different varieties for certain conditions of 
soil and climate is generally overestimated. He considers any such 
adaptability which may exist due largely to the different quantities of 
water needed by different varieties. 

Experiments in mixing varieties indicated that for rye and wheat it 
is advisable, where the wintering of the new and productive varieties 
is not safe, to mix these with the hardy native sorts. For oats the mix¬ 
ing of varieties was not advantageous. 

The author concludes that the percentage of nitrogen and phosphoric 
acid is not influenced by the variety of oats, but that varying seasons 
exercise an influence in this matter. Oats are richer in protein and 
phosphoric acid in a warm, dry year than in a cold, wet year. 

The author suggests that since the richness of the soil in phosphoric 
acid exerts an influence on the composition of the grain, the analysis 
of the grain may be taken as an indication of the richness of the soil.— 

J. P. DUGrGrAR. 

The repression of potato rot by treatment with copper prepa¬ 
rations, G.Liebscher (Dent, landic . Fresse , 1893,No. 36,pp. 385,886 ).— 
The author conducted experiments through three seasons to test the 
value of copper preparations for the preventive treatment of potato rot- 

On June 28,1890, he sprayed a part of the crop with a per cent 
solution of Bordeaux mixture, at the rate of 30 gallons per acre. Four 
weeks later he again sprayed the plats, using a 2 per cent solution, at 
the rate of 50 gallons per acre. Notwithstanding this treatment, there 
was some disease on all the early sorts, while upon the late ones the 
disease did not appear, even when not sprayed. He considered the first 
spraying was made too late, and consequently the second was useless., 

In 1891 three plats of about one third acre each were planted with a 
variety supposed to be very susceptible to rot. The first plat was un¬ 
treated, the second received a dusting with copper steatite, and the 
third was sprayed three times with a l.J per cent solution of Bordeaux 
mixture, at the rate of about 30 gallons per acre. Late in the season 
all three plats were attacked, and at the beginning* of August all the 
potato vines were wilted. The treated vines remained green longer 
than the untreated ones, those receiving the copper steatite for about 
a day; those sprayed with Bordeaux mixture, from three to fourteen 
days. The crop from all three plats was as follows: Untreated, 32 
bushels per acre; copper steatite, 42.7 bushels; and Bordeaux mixture, 
48.1 bushels. In some instances the disease was so bad that a yield 
scarcely greater than the amount of the seed was obtained. The author 
thinks the cost of the treatment was justified by the increased yield. 

In 1892 the experiment of the previous years was repeated on a plat 
of about 1J acres, divided into three parts. One was untreated, an¬ 
other was dusted three times with copper steatite, and the last sprayed 
three times with Bordeaux mixture, at about the same rate per acre as 
in the previous years. Fourteen varieties of potatoes were planted, and 
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tlie season being a very dry one tlie disease was at no tmie severe. 
About the end of August the effect of the copper upon each of the 14 
varieties was plainly seen. The injurious effect on the plants, the author 
claims, could be readily seen, and the yield was correspondingly 
reduced. The season was a favorable one and the harvest large. Tak¬ 
ing the yield from the untreated plats as 100, the total crop from the 
plats treated with Bordeaux mixture and copper steatite was 80 and 
69, respectively; or the loss caused by the use of Bordeaux mixture was 
20 per cent, and by the copper steatite 31 per cent. Instead of the usual 
gain attributed to the use of copper compounds there was here a very 
serious loss. 

The author thinks the use of copper compounds may be of value in 
a wet season when the potato-rot fungus is developing and spreading 
rapidly, but in a dry season their repeated application will positively 
injure the crop more than the fungus; in other words, he considers the 
use of the compounds during a dry season as injurious to the potato 
plant. —w. h. e. 

The destruction of caterpillars on cabbages, J. Dufour ( Ghron . 
Agr. Gant. Vaud, 1893, N'o . 5, pp. 196 , 197). —Among numerous insecti¬ 
cides tried, the best for destroying caterpillars on the cabbage were soft 
soap and pyrethrum and liver of sulphur and soft soap. The last is 
made by dissolving 300 grams of soap and 50 grams of liver of sulphur 
in 10 liters of water. The cabbage must be repeatedly sprayed, as new 
caterpillars are hatched each day. On account of its corrosive action 
it is not possible to employ this insecticide on tender plants or on the 
grape in bloom, but on the cabbage its effect is entirely satisfactory.— 
J. F. IHTGGAR. 

The nun {Liparts monaclia ), H. Badoux (Ghron. Agr . Cant. Yaud, 
1893 , No. 4j pp. 143-153). —Au account of tlie ravages of this insect on 
the spruce and pine forests of Europe, with the methods of combating 
the pest.— J, F. DTJGGAR. 

The digestibility of twigs and brushwood, A. Gunther, A. 
Heinemann, J. B. Lindsay, anclF. Lehmann (Journ. Landw.,41 (1893), 
pp. 65-83). —Beech twigs, poplar twigs, and acacia twigs were fed to 
sheep iu order to determine the digestibility of these materials. The 
beech twigs consisted partly of old material, while the acacia twigs were 
young. The young poplar twigs covered with leaves were cut in July, 
and had a maximum diameter of 1 cm. at the larger end. The dry 
substance of the three feeding stuffs had the following composition: 


Analyses of the dry matter of twigs. 



Crude 

protein. 

Grade 

fat. 

Grade 

cellulose. 

Nitro¬ 

gen-free 

extract. 

Beech twi^8 ...... 

Per cent 
4. GO 
7.81 j 
11.25 

Per cent. 
1.85 
3.36 
1.90 

Per cent. 
45.55 j 
39.80 

so. oo : 

Per eent. 
44.83 
45.25 
40.71 

Poplar tvigs,...... 

Acacia twigs...... 







866 


EXPERIMENT STATION RECORD. 


In each case the digestibility of hay was first determined, then the 
digestibility of a mixture of hay and bean meal, and finally the twigs 
were added to this mixture. The digestion period consisted of seven 
days and was preceded by a preliminary period of tlie same length. 
The following digestion coefficients were obtained for the three sub¬ 
stances under trial: 


Digestion coefficients for twigs. 



Crude 

protein. 

Crude fat .j 

Crude 

cellulose. 

Nitro¬ 

gen-free 

extract. 

Beech twigs .... 

Per cent. 
16.2 
38 8 
55.8 

Per cent. 
9.0 
39.0 
22.7 

Per cent . 
7.0 
27.5 
21.4 

Per cent. 
16.4 

51.3 

47.4 

Poplpr tvi'ips_______....... 

Acacia twigs ..... 



One hundred pounds of the water-free substance contained the fol¬ 
lowing amounts of digestible matter: 


Digestible material in the dry matter of tioigs . 



Crude 

protein. 

Pat, | 

Crude 1 
cellulose. 

Nitro¬ 

gen-free 

extract. 

Beech twigs...... . . . 

Per cen t. 
0.70 
3.03 
G. 28 

Fer cent. 
0.17 
1.31 
0.43 

Fer cent. 
8.13 
10.93 
7.70 

Fer cent. 
7.30 
m 23.21 
22.14 

Poplar twigs. . . 

Acacia twigs..... . .. 



The authors conclude that the difference in the digestibility of these 
three substances is due rather to the age at which the material was har¬ 
vested than to the plant itself. The younger the twigs the higher their 
digestibility, and they attain their maximum digestibility when cov¬ 
ered with leaves, since the leaves are more easily digested than the 
stems.—or. f. dughiab. 

Craonnais swine, J. Bize ( Ghron . Agr. Gant Vaud , 1893, Wo . 5 , 
pp* 175-184 ).—The author found in breeding together brother and sister 
of the Yorkshire breed and comparing the weight of the progeny with 
that of the offspring of parents not related, that in two years the 
inbreeding resulted in a loss of 61.6 pounds of live weight per head by 
the time the pigs had attained the age of 12 months. 

In his endeavors to improve the hogs of the Canton of Vaud the 
author secured the French breed Craonnais and compared it with the 
pure Yorkshire and with the Craonnais-Yorkshire cross. He found 
the Craonnais larger than, the Yorkshire and the cross, and requiring 
eighteen or twenty months for maturity. The cross was completely 
developed at fourteen or fifteen months, afforded a finer and more com¬ 
pact flesh than the Craonnais and a smaller proportion of waste in 
slaughtering. The cross was quiet in disposition and better suited to 
confinement* 













FOREIGN INVESTIGATIONS. 867 

The following figures give the weights of three pigs of the same age 
fed together: 


Age. 

Craon- 

nais. 

York¬ 

shire. 

Cross. 

Months. 

o.. 

Pounds. 
110.0 
220.6 
310.8 
435. 0 

Pounds . 
94.6 
151.8 
240.4 
343.2 

Pounds. 

103.4 

182,6 

277.2 

370.2 

0 . 

12 . 

15. 



The pure Oraonnais was fed until 22 months old, when he weighed 
685 pounds gross, and netted 592 pounds.— J. F. duggar. 

The effect on the progeny of adding neutral calcium phosphate 
to the normal ration of the pregnant mother, L. Gaffenberger 
(< Journ.Landw41 (1893), $$.57-64 ).—The young rabbits of two litters 
from the same parents were analyzed. During one period of pregnancy 
the mother had received in addition to the ration of oats, green stuff, and 
hay, a quantity of phosphate of lime mixed with the food. During 
another period of pregnancy this mineral food was omitted. The average 
weight of the young rabbits and the percentage of ash, lime, and 
phosphoric acid were less when the phosphate of lime was fed.—j. f. 

DUGGAR. 

Contribution to the study of tetanus, E. Roux and L. Vaillard 
(Ann. Inst Pasteur , 7 (1893), pp. 65-140 ).—A review of the work 
previously published on this subject precedes an account of the re¬ 
searches of the writers. 

The authors’ method of rendering an animal immune against tetanus 
is as follows: The tetanic cultures are made on peptonized bouillon, 
aged four to five weeks. These cultures, after filtration, furnish a clear 
liquid, which is a tetanic poison of great strength, since of a cubic 
centimeter kills a mouse. This, mixed with a solution of iodine, loses in 
large part its objectionable qualities, and constitutes the vaccine liquid 
which is not caustic. The animal is inoculated with increasing doses 
at intervals of several days. This method of procedure is rapid and 
convenient, and succeeds equally well with the Guinea pig, the horse, 
the sheep, and the cow. The more subject the animal may be to teta¬ 
nus, the longer the period during which the vaccination is continued. 

The serum from animals so treated possesses an antitoxic property. 
For measuring this antitoxic activity of the serum,* the authors follow 
the method proposed by Behring. Its activity is represented by the 
weight of mice which one cubic centimeter of serum will render 
immune against an inoculation with the*same amount of tetanic 
poison. When the serum is dried it may be kept indefinitely without 
losing its efficacy. 

The immunity of animals inoculated with the vaccine liquid above 
mentioned, and afterwards with the pure poison, exists for a long time. 
For example, at the end of two years rabbits were still proof against 
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inoculations of poison which proved fatal to rabbits which had not 
been treated. 

On the other hand, the authors found, contrary to the experience of 
Behring and Kitasato, that the immunity conveyed by the serum is not 
durable, but diminishes rapidly, and is lost in about fifty days. 

The milk of vaccinated animals was found to be strongly antitoxic 
and conducted itself like the serum. 

When the poison and the antitoxine were injected almost simulta¬ 
neously into the same kind of tissue, but in different parts of the body, 
the poison diffused more rapidly and induced tetanus limited to the 
region Avhere it was introduced. When the serum is injected before 
the poison, it prevents tetanus. Poison injected into the paw of a small 
animal was not so quickly fatal as when the same dose was introduced 
under the skin. The longer the time which elapses between the injec¬ 
tion for the purpose of inducing tetanus and the remedial inoculation, 
the larger must be the doses of serum employed. After a certain time, 
varying with the animal, prevention is impossible. Tt is necessary to 
repeat the therapeutic injection from time to time until the contraction 
disappears* 

The authors 5 experiments in the treatment of pronounced tetanus 
embraced 49 mice, 62 Guinea pigs, 11 rabbits, and 4 sheep. Of these, 
43 animals were nsed as tests, and after infection were not treated; 39 
died and 4 recovered. Of the 83 infected animals treated, 73 died and 
10 recovered. 

A review of the recorded cases of the treatment of tetanus in man by 
means of inoculation shows that results have not been favorable. Since 
large doses of serum will not cure tetanus and since small doses will 
prevent it, the authors suggestthatthe physician might use preventive 
treatment when called to attend an injury which might be expected to 
run into tetanus.— j. e. dugg-ar. 

Bacteriological researches concerning suppuration, A. Luoet 
{Ann, Inst. Pasteur, 7{1893),$p. 324-380 ),—This is a preliminary notice 
in which the author describes the organisms found in pus. All of 
these observations were made on milch cows. After separating the 
organisms which he considers accidental, the author enumerates five 
organisms which he considers as the true pyogenic microbes. He 
proses for these the following names: Streptococcus pyogenes boms, 
Staphylococcus pyogenes bovis, Bacillus pyogenes bonis, Bacillus liquefa- 
dens pyogenes bovis , and Bacilhis crassus pyogenes bovis. 

Of these the most common is Streptococcus pyogenes bovis, next 
Bacillus pyogenes bovis and Bacillus liquefaeiens pyogenes. 

Streptococcus pyogenes bovis is not harmful when injected into Guinea 
pigs and rabbits subcutaneously, or as i ntr a - p eriton eal injections. In- 
tra-veinous injections proved harmless for the rabbit. 

Staphylococcus pyogenes bovis was equally harmless with rabbits and 
Guinea pigs, whatever the mode of inoculation. 
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Bacillus pyogenes boms showed a variable virulence; in one case it 
quickly produced death when injected subcutaneously into a Guinea 
pig, while in other cases it was without effect. 

Bacillus liquefaciens pyogenes bovis when intra-veinously injected into 
the rabbit caused large abscesses, which, however, did not open spon¬ 
taneously. 

Bacillus crassus pyogenes bom was not harmful for rabbits, but 
caused the death of Guinea pigs in 36 or 48 hours after intra-peritoneal 
injection.—j. f. dtjggar. 

Comparison between the specific gravity test of must and anal¬ 
ysis of wine, G. Ret ( Ghron. Agr. Gant. Vaud, 1893. Wo. 5,pp.203 , 
204).— The Oecksle specific gravity test for must was compared with 
analyses of wine to determine the accuracy of the first method in 
measuring the alcohol of wine. In two series of experiments, extend¬ 
ing through eight years, the difference between the theoretical amount 
of alcohol and the amount found by analysis was extremely small. 
The average figures showed, in the first experiment, by the gravity test 
9.6 percent, by analysis 9.8 per cent; in the second experiment, by the 
gravity test 10.4 per cent, by analysis 10.2 per cent.— j. f. duggar. 
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The determination of phosphoric acid (Sur le dosage de Vaclde phosphorique), A. 
Villiers and F. Borg.— Co nipt, rend., 11G (181)3), No. 18, pp. 989-99J. 

A vegetable nuclein (Sur me nucleine vegetale), P. Petit .—CompL rend., 116 (1893), 
No. 18, pp. 995-997. 

The influence of antiseptics on milk. Action of boric acid on peptic digestion 
(I/influence des antiseptiques sur le lait. Action de Vacide boriqne sur la digestion pep - 
tique),J. Jean.— Bev. intern. Falsi/., G (1893), No. 8, pp. 139,140. 

The passage of solutions of casein through porcelain (Bcoherches sur le passage 
des solutions de case'ine d travers la porcelaine), L. Hugounenq.— Ann, CMm. et Fhys., 
2,8 (1898), ser. 6, Apr.,pp. 528-537. 

A new modification of Soxhlet’s extractor (Di una nuova modificazione alV 
apparecehio cslrattore di Soxhlet), L. Q arc an o.—St az. sper. agr. Ital24, No. 3 , pp. 
234, 235. 

Mechanical filter (Mechanisehcs Filter). — Wochenschr. Central Yer. Biibenzuck, Ind., 
1893, No. 15, p. 219. 

Air bath with constant temperature and air circulation (Luftbad mit constavter 
Tmperatnr und Luft-Circulat’jn), M. Kaeiiler .—Zeitschr. angcw. Ghem., 1893, Heft 9> 
pp. 269, 270. 

Plants accompanying the pines in northern Germany (Begleitpflanzen der Kiefer 
in Norddeutscldand), F. Hoc K.—Ber. deut. hot. Ges., 11, Heft 3, p, 242. 

A study of pollen tubes of Gymnosperms (Zur Lelive von dem Bollenschlauche der 
Gymnospermen, PL n), W. Belajeff.— Ber. deut. hot. Ges., 11, Heft 3, p. 196. 

Concerning the organization of yeast cells (Ueber die Organisation der IJefezcl- 
len), G. Hieronymus.—B er. deal. bot. Ges., 11, Heft. 2, p. 176. 

Concerning the cause of cell-wall striation in the endodermis of roots (Ueber 
die Ursaohe der Zellhautwellung in der Endodermis der Wurzeln), A. Kimbacii,— Ber. 
dent. bot. Ges., 11, Heft 2, p. 94. 

Concerning the origin of oil and resin ducts (Ueber den OH der Oel- hem. Hart> 
Ml&unghei den schizogenen Secretbehalteni), A. Tschirch.— Ber. deut. lot Ges., It, Tleft 
3, p, 201. 

The appearance of sieve plates in the tracheary system of Leguminosse (Das 
Auftreien von Siebtiipfeln in trachealen Systeme der Leguminosen), B. JOnsson.— Bot . 
Centralbl.* 53, No. 11, p. 346. 

The direct and indirect influence of light on plant respiration (Ber Direct - und 
IndlrecUEinfiimdesLicMesaufdiePflanzenatlmung), W. Detmeu.— Ber. deut. hot. Ges., 
11, Heft 2,p. 139. 

Transpiration in herbaceous grafts (De la transpiration dans la greffe herback), L* 
Daniel.— Cornpt. rend., 116 (1893), No. 15, pp. 763-765. 

The exchanges of carbonic acid and oxygen between plants and the atmos¬ 
phere (Sur les Changes d’acide carbonique et d’oxygene entreplanted et Vatmosphere), Th, 
SchlOsing, Jr.—A nn. Inst. Pasteur, 7 (1893), No. l,pp. 28-40 / also, CompL rend., 115 
(1892), No, 16, pp. 881 and 1017* 

m 
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Contribution to the study of the chemistry of the assimilation of carbonic 
acid by plants having chlorophyll (Contribution dVdtude des pMnomdncs ehimques 
de Vassimilation de Vacide carbonique par les planies d chlorophylle ), A. Bach, — Compt, 
rend,, 116 (1893), No. 20, pp. 1145-1148. 

Influence of the pressure of gas on the development of plants (Influence de 
la preesion des gas sur le developpement des eigdtaux), P. Jaccaiid.— Compt rend., 116 
(1893), No. 16, pp. 830-833. 

Capillarity and sap flow (Capillaritat und Saftsteigen), J. Boehm.— Ber. deut. 
hot Ges,, 11, Heft S, p. 80S, 

A contribution to the knowledge of the metabolic changes produced by 
the sprouting of potato tubers (Beitrdge sur Kenntniss des Stoffweehsels Icemen dcr 
Kartojflelknollen), W. Detmer, — Ber. dent hot. Ges., 11, Heft 2, p. 149. 

The transfer of starch in potato tubers which have sprouted (Sur la migra¬ 
tion de la fdeule de pomme de ierre dans les tubereules d repousses), A. Gii?ard.— Compi. 
rend., 116 (1893), Ho. 30, pp. 1148-1157. 

Physiological studies on potato tubers (Recherdies plugsiologiques sur lea tuber- 
cules de la pomme de terre), A. Prunet.—- Rev. gditrale hot., 5 (1893), pp. 49-64; ahs. in 
Bot. Centralhl., 54, Nos. 5 and 6, pp. 174,175. 

Concerning color reactions ( Ueber CkromatopMlie), E. Zaciiarias. — Ber. deut. bot . 
Ges., 11, Heft 3, p. 188. 

The gonioscope, an apparatus for the estimation of the angle of divergence 
(jDas Gonioshop, cm Apparat sur Beslimmung dev Divergenzwinlcel), K. Schumann. — 
Ber. deut. bot. Ges., 11, Heft 3, p. 348. 

On the true theory of waterspouts and tornadoes, with special reference to 
that at Lawrence, Massachusetts. (Sur la vraie tlieorie des trombes et tornados d 
propos de celui de Lawrence, Massachusetts), H. Faye.— Compt. rend., 116 (1893), No. 
11, pp. 543-548. 

Influence of climate on the formation and composition of soils (Ueber den 
Einfluss des KUmas auf die Bildung und Zusammenseizung des Bodens), E. W. Hil- 
gard,— Forsdi. Geb. agr. Physilc, 16 (1893), Heft 1 and 2, pp. 82-172, fig. 1. 

Effect of drouth on the crops of the year (Ejffets de la shelter esse sur les cultures 
de Vanned), Chamrrelent. — Compt. rend., 116 (1893), No. 16, pp. 776-779. 

On the amount of water in arable soil after a prolonged drouth (Sur Us quan¬ 
tity d’eau contcnues dans la terre arable apres une stcheresse prolong4e), Demonssy and 
Dumont.— Compt. rend., 116 (1893), No. 19, pp. 1078-1080. 

Determination of the water in soils, in which different crops have been 
grown, after a period of extreme drouth (Determination de Veau eontenue dans la 
terre, portani diverses rfooltes, apres une periode de grande secheresse), Beiset. — Compt. 
rend., 116 (1893), No. 21, pp. 1177-1179. 

Influence of the depth of the soil on its water content { Untersuchungen iiber 
den Mnfluss dev Machtiglceit des Bodens auf dessen FeudhUgkeitsverMUnisse), E* 
Wojolny.— Forsch . Geb. agr. Physik, 16 (1893), Heft 1 and 2, pp. 1-14. 

On the organic substances in humus (Sur les matieres organiques constituiires du 
sol vegdtal), Bertkelot and Andr£. — Compt. rend., 116 (1893), No. 13, pp. 666-672. 

Culture of the soil and nitrification (Le trevail de la terre et la nitrification), P. 
P. Deh£rajn \—Compt rend., 116 (1893), No. 20, pp. 1091-1097. 

A contribution to the nitrogen question ( Beitrag zur Stielmtofffrage), Lieb- 
scher. — Journ. Landw., 41, Heft 1 and 2,pp. 139-199, and Deut. landw. Presse, 1893, No. 
39, pp. 419,420. 

Fertilizer experiments on hemp (Esperienze culturali suite concimazione della 
canapa), A. Pasqualini and A. Sintoni.— Ann. staz. agr. Forli,1391, No. 20,pp. 161- 
194; abs. in Staz. sper. agr. Ital., 24, No. 2, pp. 170-180. 

Lathyrus sylvestris, its culture and manuring (Latkyrus silvestris, ihr Ban und 
ihre Ernahrung), H. Lingl .—Der Landbote, 1893, No. 25, pp. 263-26$, 
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M aize as a forage plant (Der Alois ctls Fntterpflanze), Sakellario. Wiener landw. 
Ztg., 189$, No. 30, pp. 250,862. 

Experiments with, varieties of potatoes (Kartoffelanbauvers ache in Hcraleiz ) ? 
Carl Sommer. — Wiener landw. Ztg., 1893, No. 29, pp. 242-243. 

Experiments 'with varieties of potatoes (J Experiences sur quelques varictm de 
pommes de terre), Zacharewicz.— Agron.,19 ( 1893), No. 4,pp. 190-190. 

Improvement of potato culture in France (Amelioration de la vulture de la pomme 
de terre industrielle etfourragere on France), A. Girard.— Compt. rend., 110 ( 189J), No. 
12, pp. 651-658. 

The effect of wilting the seed on the yield of potatoes (EinJUm des Anwelkens 
der Saaiknolien auf den Ertrag der Kartoffeln), E. Wgllny. —For sell. Geb. agr. Fhysik, 
16 (1893), Reft 1 and 2, pp. 42-57. 

The employment of nitrate of soda on sugar beets (Zur Amoendung des Chili- 
salpeters fiir Zuclcerriiben), A. Stift.— Wochcnschr. Central Ver. f. liubenzueh. Ind., 
1S9S, No . 15, p. 220. 

Experiments in manuring wheat (Risnltati delle espericnze di cone ini a Hone del 
fnmento), A. Pasqualini and A. Sintoni.— Ann. staz. agr. Forti, 1891, No. 20, pp. S7- 
159: abs. in Staz. sper. agr. Ital., 24, No. 2, pp. 152-170. 

Experiments in the culture of red clover in rotation with wheat (Esperienze 
sulla coltivazione del trifoglio pratenSe consociato al fnmento), A. Pasqualini and A. 
Sintoni. — Ann. staz. agr. Forli, 1891, No. 20, pp. 49-87 ; abs. in Staz. sper. agr. Ital., 24, 
No. 2, pp. 141-152. 

The treatment of vines injured by frost (Behandlung der mm Frost besehiidigten 
Rehen). — Schweiz, landw. Zeiiseh., 1893, Heft 20, p. 327. 

On the copper found in different parts of the grapevine (Del rame che pub tro- 
rnrsi nelle differenti parti della vite), F. Sestini, — Staz. sper. agr. Ital., 24, No. 2,pp. 
115-132. 

The emission of a sweet liquid by the green parts of the orange (Snr Vemission 
d’un liquids sucrd par les parties vertes de V or anger), E. Guinier.— -Compt. rend., 116 
(1893), No. 18,pp. 1001,1002. 

Manuring the orchard (Diingung der Obstbdume), C. Islemann. —Wiener landw. Ztg., 
No. 36, p.298. 

Deforestation and the public health (Le deboisemcnt et Vhygiene publique), J, 
JE annel. — Compt* rend., 116 (1893), No. 12,p. 659. 

The drying up of streams and the reforestation of the mountains (Sur Vextinc¬ 
tion des torrents et le reboisement des montagnes), P. Demontzey.— Compt. rend., 116 
(1893), No. 15, pp, 738-741. 

The hardness of the seed coat of gorse seed (Die Rartschaligkcit der Samen des 
Stechginsters, Ulex europmis L.), F. F. Bruyning, jr.— Journ. Landw., 41, Reft l and 
2, pp. 86-94. 

British hawkweed, E. F. and W. K. Linto x.—Journ. Botany, 81, p. 145, 

Investigations on the influence of parasitic fungi on their host plants ( Unter- 
miehungen iiber den Finfluss parasitiseher Filze auf ihre Nahrpflanzen), J. H. Wakicer. — 
Pringsheims Jahrb. wiss. Bot., 24, pp. 499-548 ; abs. in Bot. Centralbh, 54, Nos. 5 and 6, 
pp. 184, 185. 

Phoma betas, a new parasitic fungus on the sugar beet ( Ueb&r Phoma betw, 
einen muen parasitmhen Pilz, weldier die Zuelcerriibe zerstort), Frank.—D or Landbote, 
1893, No. 35,pp. $60-862. Also in Zeitseh. Riibenzuck. Ind., December, 1892. 

The cause and prevention of potato rot (Ursache und BeseUigtmg der Earioffel - 
TcmnJchmt).—Der Landbote, No. 34, pp. 348,349. 

The repression of the potato rot by treatment with copper preparations 
(Zur Frage der Bekampfen der KartofelkranJcheiten durch Kupferpr&parate), Lieb- 
SCHER.—Dewt landw. Presse, 1893, No. 86, pp, 385, 386. 

Concerning the action of copper preparations on grapevines ( Ueber die Wir- 
Mng der Kupferpraparate auf Weinreben), Q. Rumm.— Bm\ dcut. bot. Ges., 11, Reft 2, 
p. 79 . 
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Borne new species of gall mites (Uvbcr none OuUmUbm), A. Naum,— Bot. Cen- 
tralbl, 53, No. 11, p. 842. 

Experiments on the habits and prevention of frit-flies ( Yersuehe uher Lebens- 
we'mund Vertilgung der Fritfiivgvn . Oscluisfrit und Omnis ptmllu), BitOMMMR.— Jteut. 
landw, Prmc % 1893, No. «>V7, p. 379. 

On the method of combating Gryllotalpa vulgaris (Jnfornoal mnlo di combatten 
la Gryllotalpa vulgaris, Lair.), G. Del GnEiicio,— Staz. sper. agr. Itah, 24, No. 8,pp. 
227-238. 

i A means of protecting beets and young plants against the attacks of wire- 
worms and other larvae (Stir mi moyen tie preserver lcs plantes de betterarcs, ainsi (pie 
les jeuues'vlgllaux economiques on d f ornament, centre les attaques des vers gris (Chenilles 
tVAyroth) et d’autres larves d’hiscctes), A. Laboule£cne.— Compi. rend., 116 (1893), No. 
13, pp. 702-704. 

The use of insecticides against an insect enemy of the vine (Destruction du ver 
dela vigne). — Citron. Ayr. Cant. Vuud, 1893, No. 3,pp. 95-140. 

Investigations to establish the basis for a new method of detecting adultera¬ 
tions in butter (Recherches pour etablir les bases d’une nouvelle mlthode dent in le a recon¬ 
noitre la falsification des benrres par le margarine employee seujc ou en mllange avec d 7 att¬ 
ires mutih'es grasses d’origine vegltale on ant male), A. Houzeaxt,— Compt. rend., 116 
(1S93), No. 18) pp. 952-956. 

Results obtained from mixtures of butter and other fats, with a new method 
of detecting the adulteration of butter (Result at s obtenns snr les melanges de benrres 
et (le matibes grasses diverses, par Vemploi de la nouvelle mlthode destines d reconnaitre la 
falsification des benrres), A. Houzeau,— Compt. rend,, 116 (1893), No. 20, pp. 1100-1103. 

Methods of analysis of flour (Metkodes pratiques Wanalyses des formes), Man- 
dre.— 'Rev, intern. Falsif., 6 (1893), No.8,pp. 133-136. 

The use as food for animals of the by-products of absinthe manufacture (De 
Vutilization pour Valimentation du bitail des residue provenant des fabriques <f absinthe), 

C. Cornevin.— Ann. Agron,, 19 (1893), No. 5, pp. 236-248. 

Investigations on the use of leaves as food for animals (Recherches sur Vemploi 
des feuilles d'arbres dans Valimentation du detail), A. Ch. Girard,— Compt. rend., 116 
(189$), No, 18, pp. 1010-1013. 

The mechanism of coagulation (Sur le mlcanisme de la coagulation), E, Du- 
CLA ux.—Ann. Inst. Pasteur, 7 (1893), No, 1, pp. 57-63. 

The products of the action of the different muscles of the living animal and 
the anaerobic life of the tissues (Sur les produits du fonciionnement du muscle slpare 
de Veire vivattt et sur la vie anaerobic des tissus), A. Gautier andL. Landi.— Ann. Chim, * 
etPhys., 28 (1893), sir. 6, Jan., pp. 28-70. 

Experimental researches on the pathogenic property of ensiled beet diffusion 
residue, and means of lessening the same (Recherches explrimentales sur lepouvoir 
pathoghie despulpes de beiteraves ensilles et les moyens de Vamoindrir), S. Arloing.— 
Ann. Agron., 19 (1893), No. 3, pp. 113-149, figs. 4. 

Bacteriological researches on suppuration of cattle (Recherches baoteriologiques 
sur la suppuration chez les anmarn de Vespece bovine), A. Lucet.— Ann. Inst. Pasteur, 7 
(1893), No. 4, pp. 825-330, 

Charbon bacteria in the mud from the bottom of a well (Bactlries eharbonneuses 
dans Zft vase du fond d’un puits), Diatroptoff.— Ann. Inst. Pasteur 7 (1898), No.S,pp. 
286,287. 

The phosphates of milk (Sur les phosphates du tail), M. Duclaiix.— Ann. Inst. 
Pasteur 7 (1893), No. 1, pp. 2-17. 

The microbes and the fatty matters in cream and cheese (Les microbes et la 
matiere grass!), E. Duclaux.— Ann. Imt. Pasteur 7 (1898), No. 4,pp . 805-324. 

Experiments with cultivated yeasts in wine-making (Lssais awe les lemres 
cultivles m 1892), E. Chuard.— Chron. Ayr , Cant, Yaud, 1898, No* 3,pp. 198-203\ 
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Georgia Station.-— Mr. Gustave Spetb, horticulturist of the station, died April 2, 
1893, aged 54 years. The deceased was a native of Wurtemberg, Germany. Hugh 
N. Starnes has been appointed to dll the vacancy. During two weeks in March the 
station dairymen assisted in conducting a dairy school at the University of Georgia', 
at Athens. The apparatus of the station was used for this purpose. 

Idaho Station. —Three substations have been organized, as follows: No. 1, Grange- 
ville, Idaho County, John Norwood, experimentalist, and W. E. Russel, farmer; No, 2, 
Idaho Falls, Bingham County, W. F. Cash, experimentalist, George Armstrong, 
farmer; No. 3, Nampa, Canyon Connty, T. T. Rutledge, experimentalist, 0. F. Per¬ 
sons, farmer. Field work with grain, grasses, potatoes, and other vegetables has 
been begun at these substations. At Nampa an orchard is being planted and exper¬ 
iments with sugar beets will be conducted. The station at Idaho Falls is in the 
arid region, where irrigation is necessary to the growth of crops. Experiments 
with reference to the practicability of carrying on dairying in this region will be 
made at this substation. R. Millikcn bas resigned tbe directorship of the station. 

University of Minnesota.— The biennial report of the board of regents for the 
years 1891 and 1892 contains tbe following description of the dairy building recently 
erected and equipped at a cost of $17,600: 

u The dairy building is of a commodious size, built of brick in a thoroughly sub¬ 
stantial manner after the most modern plans, with a complete equipment, includ¬ 
ing apparatus for experiments, handling of milk, and butter and cheese-making, as 
well as machinery and outfit necessary for giving thorough and complete instruction 
to students in the agricultural department in the latest and best methods of dairy 
work. 

u The building is two stories high, thoroughly plumbed, and provided with cold- 
storage rooms. There are four office rooms above and one large room for general 
purposes. It is heated with steam throughout, supplied from a 40-horse-power 
* boiler. The steam separator is driven by a small engine; on tbe main floor are two 
rooms each42 by 30 feet, both well lighted and ventilated and fuliy equipped for but¬ 
ter and cheese-making. There is an abundant supply of hot and cold water. The 
lecture room is large and arranged so that animals may be taken before students ot 
the agricultural school for illustration in stock-raising.” 

The number of students in the school of agriculture has increased from 38 in 1888 
to 135 in 1892. The total number of students in the university is now about 1,500. 

Nebraska Station. —Work on chinch-bug diseases has been undertaken byL. 
Bruner, entomologist of the station. F. S. Billings, investigator of animal diseases, 
and F. W. Taylor,horticulturist, have resigned. 

New Jersey Stations.— At a meeting of the governing board of the State sfation, 
held April 20,1893, the following officers were elected: President, A. W. Duryee; sec¬ 
retary, W. R. Ward; treasurer, I. S. Upson; and director of the station, E. B. Voor- 
hees. 

New York State Station,—C. E. Hunn, assistant horticulturist, is no longer a 
member of the station staff. 

Ohio Station.— The State legislature has appropriated $9,500 to this station for 
1893, to be expended for the following purposes: Live stock, including the founda¬ 
tion of a few herds of pure-bred cattle and sheep, $4,350; implements, farming 
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machinery, ami farm supplies, $2,250; special work In entomology, $400; substation 
for field experiments with fertilizers, $1,000; preparation for main building, $1,000; 
and expenses of board of control, $500. A large orchard is being planted. Ten 
miles of tile drain have been pul. in, and as much more will bo laid during the coming 
season. The erection of the main building will not be undertaken until next year. 

Pennsylvania College. —'The Stale legislature, with only two dissenting votes, 
has passed an act appropriating $00,720 for the benefit of the college during the next 
two years, including $30,000 for a now building for the departments of engineering, 
and $32,000 for the maintenance of the departments of mining, electrical and civil 
engineering, chemistry, and agriculture, 

Utah College.— F. B, Linfield, formerly foreman of the farm of the Ontario Agri¬ 
cultural College, and afterwards connected with the traveling dairy of Ontario, has 
been appointed to tlio chair of animal husbandry at the Utah College. He will have 
most of his time to de rote to investigations in dairying. 

Vermont College and Station.— W. W. Cooke has resigned the position of di¬ 
rector of the station and professor of agriculture in the college, to take effect Octo¬ 
ber 1. lie has been director of the station since its organization in 1886. 

Washington College.— The hoard of regents recently appointed is constituted 
as follows: Charles E. Conner, president, Spokane; T. R. Tannatt, vice-president, 
Farmington; J. W.Stearns, treasurer, Tekoa; H. T. Blandford, Wallawalla; E. S. 
In grab am, Seattle. 

Spain— Bulletin No. 2 of the Agronomic Station connected with the Agricultural 
High School at Madrid, Spain, contains a report on the work of the year 1892, by the 
director, Josd Hurtado de Mendoza, including analyses of soils, fertilizers, etc.; field 
experiments with wheat, barley, chick-pea { Cicer arielinum), and Vida f aba; and pot 
and box experiments with different crops. 

Botanical Laboratory, Hamburg. —A pamphlet has been recently issued con¬ 
taining the following papers by Dr. O. Burckard, originally published in English 
journals: Characteristics of the American red clover in the field; Red clovers from 
various States of North America; Germination of grass seeds without integuments; 
and Temperature in germinating experiments. 

On tub liberation of nitrogen during putrefaction, IT. B. Gibson (Ame?\ 
Chem. Journ.y IB (1893), No, 1 , pp. 13-18 ).—Lean beef and blood serum were allowed 
to putrify in glass bell-jars varying in size from 1 to 2 liters. The several portions, 
not exceeding 1 gram in weight, were placed in small watch glasses arranged on metal 
stands. They were each moistened with distilled water at the rate of from 2 to 6 
o. c. of water per gram of substance. Putrefaction was induced in one set by adding * 
a drop of very dilute emulsion of putrid meat, and in another by the addition of a 
couple of drops of dilute soil infusion. The temperature varied from 6° or 8° to 25° 
C., and often changes of 12° to 15° occurred wifchimtweuty-four hours. Air washed 
by dilute aqueous solutions of caustic soda and sulphuric acid was passed through 
the jars, as a rule every day, at the rate of about 4 bubbles per second, the average 
daily quantity thus admitted to each jar being approximately equal to twice its 
capacity. In one series the ammonia evolved in the jars was absorbed in dilute sul¬ 
phuric acid. In a second series the air was drawn through concentrated sulphuric 
acid to absorb indol, skatol, etc., as well as ammonia. The experiments lasted from 
eighty-two to one hundred and twenty-two days, and the loss of nitrogen was deter¬ 
mined by the lt difference” method. Tests were made for nitrates with negative re¬ 
sults. The results are thus summarized by the author: 

“(1) Liberation of nitrogen may take place during the process of putrefaction. 

“(2) In the experiments reported the liberation of nitrogen has been dependent on 
the inoculation, and certain microorganisms (found in the putrid flesh) seem inca¬ 
pable of carrying on this process in any marked degree,^ while others (found in the 
soil infusion) have caused a marked loss of nitrogen. 

“ (3) The microorganisms have produced liberation of nitrogen independent of the 
process of nitrification.” 
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The influence of the moon on rainfall (Svivnve, VoL A'A, Xo, .7A7, p, tT10.)-~ 
Frorn recent, contributions to Ibis subject, by Mansfield Merrimau. Fh. ]), of hehigh 
University, Pemisyl vania., and Prof. II, A. Htixen, of Washing ion, I>, C., it appears 
that the widespread belief in the influence of the moon on the weather probably has 
some foundation in fact, partieularly as regards the eflecfc on the occurrence of thun¬ 
derstorms and the dispersion of clouds under the influence of the full moon. Prof. 
Merrimau has tabulated the rainfall of Bethlehem, Pennsylvania during 1881-90. 

“ The amount of rainfall in each year was obtained for the new moon and for each of 
the three days preceding and following, and also tor the other quartern.” He arrives 
at the conclusions that the rainfall is liable to increase after the new ttioou; that the 
full moon is generally followed by a. decrease in rainfall; that the wettest period in 
the lunar mouth is near and before the now moon, and that the dryest period is near 
and before the lirst quarter. 

Prof. Hazen briefly reviews the foreign work on this subject, stating that the re¬ 
sults have been largely of a negative character, except that there seems to be a 
slight influence of the moon, or perhaps the t ide, on thunderstorms, and that the 
full moon appears to have the power to disperse clouds. lie also refers to researches 
at New Haven, Connecticut, from 1873~ ? 8(), which show that there was “nearly a 
half more rain just before and after new moon than full moon.” He computes the 
data for rainfall at Philadelphia, Pennsylvania, for tlie fifteen years, 187l~ ? 85, and 
for the ten years, 1882- , 91. “In the first period of fifteen years there is a preponder¬ 
ance of rain at the time of the new moon. In the second period for the three days about 
each phase the result is similar to that of Prof, Merrimau, though the difference of 
2 inches between new and full moon is very slight. When w r o take the five days 
about each phase, liow r ever, we see that the new moon has 13,5 inches more rain than 
the full.” The observation of Prof. Hazen confirms the general belief that the full 
moon has the power of driving away clouds. 

Burnt earth in seed germination.— -A writer in Garden and Forest , vol. vi, p. 
115, recommends the use of burnt eartlx for slow-germinating seeds. Clayey soil is 
burned in a stove or furnace to a red heat, thus ridding it of the causes of fermenta¬ 
tion and sourness. Seed pans filled with such soil may be kept moist indefinitely 
without fear of injury. 

Delphinium as an insecticide.— In Feme Horticole , 65 (1893), No. 7, p. 146, refer¬ 
ence is made to experiments by Laboulbcne which indicate that a decoction of Del¬ 
phinium plants may be used as an insecticide for the beet noctuid. 

Arbor Day for France. —In an extract from a memoir by ,7, Joannel on Defor¬ 
estation and public hygiene (Le debolsement et VkygihiepubHpte) published in Oomptm 
rendus, 116 (1893), p. 659, the desirability of organizing a movement to establish an 
institution analogous to the American Arhor Day is strongly urged, on the ground 
that this is necessary in order to put an end to deforestation and to hasten the refor¬ 
estation of the mountain regions of France. 

Recent articles by station workers.— The following list of titles of articles 
by station and Department workers is taken from the current volume (vi) of Garden 
and Forest: Impotency of grape pollen, 8. A, Beach, p. 199; Climatic influence of for 
ests, B. E. Fernow, p. 147; A serious filbert disease, B. D. Halstecl, p. 134; Fertiliz¬ 
ing orchards, I, P* Roberts, p. 71; Bird notes for horticulturists, W, B. Barrows, 
p. 58; Hygienic significance of forest air and forest soil, B. E. Fernow, p. 34; Why do 
some promising varieties fail? L. H. Bailey, p. 2; Diseases of Gloxinias, E. G. Lode- 
man, p. 9; Phosphate for fruit, G. C. Caldwell, p. 121; Relation of yield of potatoes 
to weight of tubers planted, C. S. Plumb, p. 127; Are varieties of orchard fruits run¬ 
ning out? L.H. Bailey, p. 87; Club roots of turnips, B. D. Halsted, p, 78; Preven¬ 
tion of apple scab, S. A. Beach, p. 58. 

An article by G. F. Atkinson on the biology of the organism causing tubercles on 
roots of the Leguminosxe is begun in Bot. Gazette, vol. xvm, p. 157. 

Free nitrogen assimilation is the subject of an article in Torrey Bulletin, vol. XX, 
p.148, by H.W. Conn. 
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Bulletin No. 37, December, 1892.—Record of Experiments with Sorghum in 1892. 
Division of Entomology: 

Bulletin No. 28, October, 1892.—The More Destructive Locusts of America North 
of Mexico. 

Division of Forestry: 

Circular No. 10.—Suggestions to the Lumbermen of the United States in Behalf 
of More Rational Forest Management. 

Division of Statistics: 

Report No. 103 (new series), April, 1893.—Condition of Winter Grain; Notes Con¬ 
cerning Wheat from Reports of State Agents and County Correspondents; 
Condition of Farm Animals; European Crop Report for March, 1893; Freight 
Rates of Transportation Companies. 

Report No. 6, (miscellaneous series) January, 1893.—Rice: Its Cultivation, 
Production, and Distribution in the United States and Foreign Countries, with 
a chapter on the Rice Soils of South Carolina. 

Weather Bureau: 

Bulletin No. 8.—Report on the Climatology of the Cotton Plant. 

Monthly Weather Review, January, 1893. 

Monthly Weather Review, February, 1893. 


APRIL, 1893. 


Agricultural Experiment Station of the Agricultural and Mechanical 
College of Alabama: 

Bulletin No. 41, December, 1892.—Some Diseases of Cotton. 

Agricultural Experiment Station of the University of Arizona: 

Bulletin No. 7, February, 1893.—Canaigre. 

* Bulletin No. 8, March, 1893.—Cattle Feeding. 

Agricultural Experiment Station of the University of Illinois: 

* Bulletin No. 24, February, 1893.—Variations in Milk. 

* Bulletin No. 25, April, 1893.—Field Experiments with Corn, 1892. 

.^cultural Experiment Station of Indiana: 

I'Fifth Annual Report, 1892. 

Bulletin No. 43, March, 1893.—Field Experiments with Corn; The Sugar Beet in 
Indiana. 

Louisiana Agricultural Experiment Stations : 

Bulletin No, 21, February, 1893.—Report of Results for 1892, at Calhoun, 
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Maryland Agricultural Experiment Station: 

Bulletin No. 17, June, 1892.—Strawberries and Soed Potatoes. 

Bulletin No. 18, October, 1892.—Sweet Potatoes. 

Massachusetts State Agricultural Experiment Station: 

Tenth Annual Report, 1892. 

Hatch Experiment Station op tiie Massachusetts Agricultural College : 
Fifth Annual Report, 1892. 

Meteorological Bulletin No. 51, March, 1893. 

Bulletin No. 21, April, 1893.—Report on Fruits. 

Experiment Station op Michigan Agricultural College: 

Bulletin No. 90, February, 1893.—Vegetable Tests. 

Bulletin No. 91, February, 1893.—Two Plants for Sandy Land—Spurry {Spergula 
arvensis), Flat Pea (Lathyrns silvestris). 

Bulletin No. 92, March, 1893.—Small Fruit Notes; Spraying. 

Agricultural Experiment Station of the University of Minnesota: 
Bulletin No. 26, January, 1893.—Digestion Experiments with Cows and Pigs. 
Bulletin No. 27, February, 1893.— The Composition of Fodders, Wheat, and Milled 
Products; The Composition of Dairy Products; Sugar Beets. 

Cornell University Agricultural Experiment Station: 

Bulletin No. 50, March, 1893.—The Bud Moth. 

Bulletin No. 51, April, 1893.—Four New Types of Fruits. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 88, January, 1893.—Fertilizer Analyses and the Fertilizer Control. 
Bulletin No. 88&, February, 1893.—Fertilizer Analyses and the Fertilizer Control. 
Bulletin No. 88c, March, 1893—Fertilizer Analyses and the Fertilizer Control. 
Bulletin No. 88tf, March, 1893.—Meteorological Summary for North Carolina, Jan¬ 
uary, 1893, 

Bulletin No. 89fr, March, 1893.—Meteorological Summary for North Carolina, Feb¬ 
ruary, 1893. 

Ohio Agricultural Experiment Station: 

Bulletin No. 46, December, 1892,—Underground Insect Destroyers of the Wheat 
Plant. 

Oregon Agricultural Experiment Station: 

Bulletin No.24,March, 1893.—Potatoes; Roots. 

Bulletin No.25, April, 1893,—Codling Moth and Hop Louse; Gophers and Moles. 
The Pennsylvania State College Agricultural Experiment Station; 

Bulletin No. 22, January, 1893.—Tests of Dairy Apparatus. 

Rhode Island State Agricultural Experiment Station: 

Bulletin No. 22, February, 1893.—Strawberries. 

Texas Agricultural Experiment Station: 

Bulletin No. 25, December, 1892,—Texas Soils; A Study of Chemical Composition. 
Fifth Annual Report, 1892, 

DOMINION OF CANADA. 

Department op Agriculture: 

Bulletin No. 18, February, 1893.—Ladoga Wheat. 

Ontario Agricultural College Experiment Station: 

Bulletiu No. 87, March, 1893.—Remedies for Common Plant and Insect Foes. 
Bulletin No. 88, April, 1893.—The Making of Cheese. 
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2s r o. 1 1 


For tlio past ton years a series of experiments in potato culture lias 
been carried on in France under direction of M. Ainie Girard, Xi which 
lias attracted increasing attention and given promise of v ide results. 
These experiments are interesting, not only on account of the methods 
used and the results obtained, hut especially because they illustrate 
and enforce certain general principles which should control the man¬ 
agement of field experiments. M. Girard was first of all deeply im¬ 
pressed by the fact that the average yield of potatoes in France was 
far below that of Germany. A little study soon convinced him that 
this difference was not due to any inferiority in the soil and climate of 
France, but rather to the careful methods of culture which jirevailcd in 
Germany. Eecoguizing the great economic importance of the potato 
crop, he saw that it was worth while to bestow a large amount of time 
and energy on an attempt to find methods of culture especially adapted 
to France. The improvement of this crop seemed to him an object 
worthy to engage his best scientific and practical thought. Under this 
impulse M. Girard set himself patiently to work in his laboratory and 
garden to study the potato plant and the requirements for its success¬ 
ful culture. lie made chemical studies with special reference to the 
starch content of the tubers, be observed the habits of growth of the 
plant, he tested numerous varieties, he tried different systems of cult¬ 
ure and manuring. All details of work were carefully planned and 
scrutinized. As far as practicable, uncertain conditions were elimi¬ 
nated at this stage of the investigation. The work was done on a com¬ 
paratively small scale so as to be under the direct observation and con¬ 
trol of the investigator. It was only after live years spent in this 
careful and elaborate research that M. Girard venturedtoputhisre- 

* Compt, rend. 108 (1880), pp. 412-415, 525-527, 002-004; 110 (1890), pp. 170-179; 
111, (1890), pp. 795-797, 957-960; 116 (1892), pp. 051-652; Ann. A grim., 1889, pp. 327- 
322; 1890, p. 211; 1891, pp. 130-129; Ann. Sri. Agron., 1892, pp, 250-301; Bid. Soe. Nat. 
Agr., 1889 and 1890; Koclierolios sm* la culture do la pmnuio do torro indnstriollo et 
fourragbro, Paris, 1889, pp. 139. 
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suits into systematic form and to invito the cooperation of potato grow¬ 
ers in testing their practical application. At first he very wisely con¬ 
fined this cooperative work within a very small circle of experimenters. 
Even then lie encountered the di itieulty common to such efforts. Some 
of the experimenters did not think it worth their while to exactly follow 
his directions. Their results as compared with those obtained by the 
more obedient and faithful workers were so much poorer as to afford a. 
very impressive object lesson of the importance of attention to details 
in high fanning. Encouraged by the general outcome of this first sea¬ 
son of cooperative work, M. Girard has gone on gradually increasing 
the number of experiments and the size of the experimental plats until, 
in 1892, some six hundred growers in different parts of France unde? 
took experiments under his direction. In some cases the experimental 
fields covered more than 100 acres. The results, in general, have shown 
that even in relatively unfavorable seasons it is possible by careful 
methods of culture to raise the average yield of potatoes in France 
from 150 to 500 bushels per acre, and at the same time to materially 
increase the starch content of the tubers. 

The general features of the system adopted by M. Girard are the 
choice of a soil of good quality, a deeply-worked seed bed, a complete 
fertilizer with constituents carefully adjusted to the needs of the soil, 
planting at a favorable time in rows with regular spacing, the use of 
whole seed tubers of average size from plants which had a vigorous 
growth of tops, cultivation which keeps the growing tubers constantly 
covered, preventive treatment for fungous diseases, and harvesting after 
all the foliage has withered. Richter’s Imperator is the variety found 
to be best adapted for general use in France, having a high starch con¬ 
tent and giving large yields under careful culture. 

While M. Girard has recently devoted much attention to directing 
cooperative experiments, lie has not given up scientific investigations 
on the potato plant, but is still seeking to discover ways for improving 
his methods of culture, based on experiments and observations in the 
laboratory and plant house. The details of his work, as given in the 
publications cited, are well worth the study of experimenters and 
fanners, but aside from any practical adaptation of the methods and 
results of this investigation to potato culture in this country, the lessons 
to be derived from it should be an inspiration to good work in field 
experimenting. A careful choice of a sufficiently important subject of 
research, wise and patient work in private until definite results are 
obtained, a matured plan for cooperative experiments, restriction of 
the cooperative work within limits which make competent supervision 
practicable, gradual extension of cooperation until the needs of differ¬ 
ent localities a.re met, the continuation of scientific research to improve 
methods already found to be practically useful—these are the things 
for which we commend M. Girard and which we urge upon the attention 
of those who make and those who criticise field experiments. 
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The text of the fourth volume of the Experiment Station Record is 
completed with the present number. A classified table of contents 
and a full index to this volume will be issued as usual, and will consti¬ 
tute the twelfth number of the volume. The list of abstracts includes 
296 bulletins and 25 annual reports of the stations, 71 publications of this 
Department, and 190 foreign articles. The space devoted to the titles 
of articles in foreign publications has been materially increased and, in 
general, wider scope has been given to the review of foreign literature. 
Original articles by eminent specialists in different lines has been a 
new feature in this volume, which it is hoped to continue hereafter. 
Much progress has been made by the Office during the past year in es¬ 
tablishing relations with the foreign stations. A considerable number 
of their reports are now regularly received and information regarding 
their work is cheerfully given through correspondence. There is evi¬ 
dently a growing desire for cooperation in receiving and utilizin'g such 
information as the station workers in different countries have + o give. 
It is the aim of this Department to make the Office of Experiment 
Stations a bureau of information regarding the operations of the 320 
experiment stations of the world, with the belief that a free exchange 
of thought on the science and practice of agriculture will be of great 
benefit to the people of all nations. 



TIE OBJECT AND METHODS OF SEED INVESTIGATION AND 
THE' ESTABLISHMENT OF SEED-CONTROL STATIONS;* 

De. Oscae Bueciiaed. 

THE DETERMNATION OF THE GERMINATING POWER. 


The testing of the germinating power of seed is of great importance. 
The capacity of seed to germinate is influenced in a very large degree 
by a number of conditions, such as the weather during growth, the 
condition in which the crop was gathered, and the way in which the 
seed lias been kept. Furthermore, the estimation of the germinating 
power from external appearances, especially in the case of the smaller 
kinds of seeds and the seeds of trees, is even less easily feasible than 
the estimation of the grade of purity. 

The time required for a test of germinating power varies with the 
kind of seed. The process is divided into three successive operations: 

(1) The counting of a certain number of grains for the test. 
These are so selected as to represent as accurately as possible the aver¬ 
age character of the whole lot. 

(2) Soaking the seeds from six to fifteen hours in pure water and 
then placing them in the medium in which they are to be germinated. 

(3) A careful watching during the process of germination and the 
closing of the test at the end of a specified period. 

Comtiny the needs .—The grains selected for germination are. counted 
out either from the “pure seed” (.6) of the “ smaller average sample,’’ 
described on page 700, or directly from the large sample as received. 
In the latter case naturally all those constituents which arc removed 
as “foreign admixtures ” in the test of purity must be rejected. Care, is 
to be taken, furthermore, that the genuine seeds which have been 
counted out should correspond accurately to the genuine seeds of the 
original sample; that is to say, the variations in the size, color, and 
development of the grains should be represented as closely as possible. 

Differences in the color of seeds are sometimes occasioned by diifer- 
ent degrees of ripeness or by other accidental circumstances, which 
affect their capacity for germination. For example, pine seeds always 
contain a small percentage of light-yellow grains in addition to the 
normal dark-brown ones. The writer has determined the germinating 
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power of selected liglit-yellow seeds from a number of specimens of pine 
seed, and at the same time that of the whole sample. The light-yellow 
seeds showed, on the average, only half the germinating capacity of the 
•whole sample; and in an average sample, at the end of the experiment, 
there were three times as many imperfect grains among the light-yellow 
seeds as in the whole sample. 

The results of the test are given in the table herewith: 


Germination tests of seeds of pine. 


Laboratory number. ' 

( Percentage germinating in— 

Percentage of im¬ 
perfect seeds in 
average sample. 

10 days. 

28 days. 

Whole 

sample. 

Light- 

yellow 

seeds. 

Whole 

sample. 

1 Liglit- 
yellow 
seeds. 

Whole 

sample. 

Liglit- 

yellow 

seeds. 


53. .S3 

35. 33 

57,50 

38.00 

6.83 

21.33 

II. 

59. 60 

28 on 

62.70 

31.33 

9.30 

25 33 

Ill. 

58. 33 

21. 00 

60.07 

22. 50 

12.00 

44.00 

TV. 

00. 30 

38. 00 

70.33 

41.50 

6. S3 

17.50 

V. 

03. 67 

7. 50 

66.8$ 

22.50 

9.00 

38 00 

VI. 

56. 33 

45.50 

65. C 7 

49.50 ; 

0.17 

12.00 

VII. 

61.17 

32.50 

64. 00 

34.50 

4.50 

14.00 

Average. 

60.13 

29. 69 

63.96 

34.26 

6.95 

21.81 


It is clear, then, that the ratio of the light seeds to the total quantity 
taken for the germination test must not be left out of account. 

In case of most ot the Leguminosce , as will be noted in detail beyond, 
a portion of the seeds do not imbibe water, and on this account can not 
germinate. The percentage of such impervious grains is very variable. 
The proportion in a given lot depends upon soil, weather, and other 
conditions. 

Since most of the clover seed in the market is a mixture of seeds of 
the same kind but from different sources, and on this account of var¬ 
ious degrees of ripeness, shades of color, and size of grains, the result 
of a. germination test would be incorrect unless the color and size of 
the counted seeds were representative of the whole sample. 

in tests of grass seeds the process should be modified in one way, 
namely, in taking care to remove the imperfect seeds before placing in 
the germinating apparatus or medium. The imperfect seeds arc de¬ 
tected in the same way as in the determination of purity; that is to 
say, in the larger kinds of seeds by the feel, and in the smaller and 
more tender varieties by examination on a glass plate illuminated by 
light from a mirror. Or the examination can be made with greater 
certainty by soaking the seeds and counting those which become trans¬ 
parent and rejecting the imperfect ones. 

It is very advantageous in the examination of Alopecums, Holms, 
Antkoxanthmn , etc., to combine the germination test with that for 
purity, as proposed by ISTobbe. To do this two small weighed portions 
of the sample are freed from foreign admixtures and placed in the 
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sprouting bed. At the first, examination the imperfect semis arc re¬ 
moved fVom ihi', bed, dried, ami their weight added to that of the 
foreign admixtures while the. germinating capacity of (be perfect 
grains which remain is determined, in ease of Jlokm and Anthwnn- 
thwm the. outer husk may be removed by gentle rubbing and the grains 
with only the inner husk remaining may then be tested for germinating 
power. 

The number of seeds to be selected depends upon the length of the 
experiment. Naturally seeds which germinate slowly are much more 
exposed to the disturbing action of microorganisms than those which 
germinate rapidly and are -finished in ten days, for example. On this 
account it is necessary to neutralize the variations and irregularities by 
a large number of trials. Of the larger and lirmer seeds ( Quercm , etc.) 
only a small number arc required. The control stations belonging to 
the Association of German Experiment Stations have decided upon the 
following numbers of duplicate or triplicate samples: Two samples 
each of 200 grains of clover and other easily germinating seeds; three 
of 200 grains of Coniferw , grass seeds, etc.; three of 100 grains of j Beta; 
two of 100 grains of Quereun, Fagus, etc. 

Soaking ,—Each sample of 200 or 100 seeds is placed in a beaker and 
a considerable quantity of distilled water added. The seeds are then 
allowed to soak from six to fifteen hours. The soaking softens the outer 
seed-coat (testa) and thus accelerates the germination process. It is 
well to begin the soaking in the morning or evening, so that the soaked 
seeds will be ready to be placed in the sprouting bed at the close or 
beginning of the working day. 

Transfer to sprouting bed .—The process of transferring the soaked 
seeds to the germinating medium is as follows: A funnel 10 to 12 cm. in 
diameter is covered with gauze and placed in a glass cylinder 8 to 10 
cm. in diameter and 30 to 40 cm. in height. The contents of the beaker 
arc 1 ! then emptied upon the gauze, which is pressed downward a little 
into the funnel, and the beaker rinsed until all the grains are removed 
to the gauze. The seeds thus collected in the funnel are then carefully 
spread in the moist germinating medium with a horn spatula. 

Sprouting bed. —(1) For the germinating medium or 44 sprouting bed 11 
folds of heavy filter paper, doubled, are specially to be recommended. 
The size is regulated by the size and number of the seeds. Two or 
three of the folds are placed in a clean porcelain dish with two thick¬ 
nesses of filter paper on the bottom. They are likewise covered with 
two thicknesses of filter paper. To each fold is attached a tag with its 
nuifiber in Roman numerals. The dish itself is marked by a gummed 
label. 

(2) Other forms of germinating apparatus are often used. Among 
them Nobbe’s earthenware apparatus (Fig. 3) is specially to be men¬ 
tioned. The seeds are placed in the dish A in the circular depression 
(a) which is surrounded with a circular channel (b) filled with water. 
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Tlie cover B is somewhat larger than the dish A and rests uxion four 
supports at the corners, thus allowing a free circulation of air between 
the two parts of the apparatus. The opening (d) may be used for the 
insertion of a small thermometer. 

For sprouting beds in A ^ 

comparative tests vari- ^ ^ 

ous other media are to 

be recommended; among F 

these are earth and sand, /i i/r J Or 111 

(3) Soil is especially / jW B 

'good for the germinating llju Vff 

medium for comparative *- c 1 ^ 

tests of fine grass ( Boa, ri& * 3 - Nobbe a - ermiuatin ^ ^paraius. 

Ayrostis, etc.) and forest seeds. For this, small clean earthenware 
pots are filled with fine sifted garden soil, which has been sterilized to 
kill any seeds which it might contain and to destroy molds. When 
ready for use the soil is moistened, and the seeds which have been 
previously soaked in a little water are placed carefully upon it. The 
soil acts as a filter and retains the seeds at the surface. The pot 
is then covered with a disk of double filter paper and placed in a 
second vessel, the bottom of which is covered with water, so that 
the surface of the soil remains uniformly moist. 

(4) For the sand sprouting bed a porcelain dish with perpendicular 
sides is nearly filled with sterilized sand, to which 25 per cent of water 
is added. The seeds are placed upon tlie surface of the sand. If the 
apparatus is placed iu the moist atmosphere of a germinating chamber 
a cover is hardly necessary. The apparatus can be kept either in a 
germinating chamber, as described beyond, or in a thermostat and the 
temperature maintained at 20° 0. (68° F.) The moisture is controlled 
by daily examination, and water is added as necessary. 

Paper sprouting beds are moistened two or three times daily. Too 
much moisture is injurious, especially for delicate grass seeds. The 
filter paper should be barely saturated with water. 

Temperature. —For the determination of the germinating power of 
clover and other Leyimmonw , and numerous grasses likewise, such as 
rye grasses ( holimn ), timothy, orchard grass, etc., a constant tempera¬ 
ture of 20° 0. (08° F.). tt should be maintained, which, as practical 
experience shows, will induce a normal germination process in seeds 
capable of germination. Liebenberg and others have observed that a 
much larger percentage of the seeds of certain kinds of grasses, as Boa, 
Ayrostis, etc., germinated when the temperature was periodically raised 
above 20° C. Light, on the other hand, is very detrimental to the 
germination process. 

The results of tests of the germinating power of various kinds of 
seeds at 20° G. during the whole period, and when the temperature was 
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raised to 30° C. (80° F.) ibv a period of six boars each day are given in 
tbe following table: 


Effect of a periodic rise of Icmpcraturc on (he germinating power . 


Kind of send. 

(jerminatini* power 
at— 

ICind of.sued. 

Demina tin# power 
at— 

20° 0., 
constant. 

hours 

daily. 

20° o i 
constant. 


Poa protends . 

1 )n 

Per cent. 
0.83 
7.33 
0.07 
2.07 
0. 12 
4.83 
20. 07 
35.17 
75.87 

Per cent. 
38.00 

40.17 
40. G7 

53.17 
40.07 
77, 1)7 
48.00 
07. S3 
84.07 

Poa comp rasa . 

A if rust is alba................ 

Per cent. 

0.07 
64. 17 
05.83 
33.07 
42.50 
07.33 1 
00 00 
42. 17 
21.37 

Per cent. 
55.00 
00.00 

90.33 
56.00 
83 07 
84. 50 

81.33 
03.00 
01.83 

Dn. 

l)o. 

3)0. 

3)0. 

Tin . . 

PItalaris annuli naeca . 

Alopecurns pratvnms . 

Do. 

Poa nemoralis . 

Do . 

Do. 

Moras alba .. 

Poa amnia . 

il orus mtjm . 


A constant temperature of 30° 0. is more or less detrimental to tlio 
germination of the majority of grass seeds. 

In accordance with the action of the Association of Agricultural 
Experiment Stations in the German Empire, the following kinds of seeds 
are kept six hours daily at a temperature of 30° C. in a separate ther¬ 
mostat; Agrostis , Aim, Alnus, Alopeeurus, Phalaris , Beta, Betula , 
Glyceria , Daueus , Morns , Nicotiam , Boa 3 and Zea. 

Since the question as to how far the intermittent raising of the tem¬ 
perature corresponds to the conditions of daily and nightly temperature 
of seeds germinating in ordinary soils is not yet decided, for the pres¬ 
ent only the results of tests of germinating power made at a constant 
temperature of 20° C. are included in the reports of the tests. 

Examinations during the process of germination .—The periodical ex¬ 
amination of the germination experiment is conducted as follows: The 
sprouting bed is inspected from day to day, and the seeds which have 
germinated are removed, counted, and entered in the schedule as below, 
the time being reckoned from the commencement of the soaking. At 
the same time the seeds or germinating plantlets which have a dark 
color at the points of the rootlets or a decomposed or unsound appear¬ 
ance are taken out and counted as decayed. 

It is not necessary to make an examination every day, although in¬ 
spections made as often as possible facilitate the following up of the 
process of germination. 

Since the age of the seeds very materially affects the rapidity of 
germination as well as the absolute germinating capacity, another factor, 
germmating energy, must be taken into consideration. By this term 
is meant the percentage of seeds which germinate during a certain 
short period (see below), the length of which is naturally regulated by 
the kind of seed. An examination is made at the end of this period as 
well as at the beginning of the germinating process. 





















SEED INVESTIGATION AND CONTROL. 


887 


Specimen schedule for test of germinating power. 


1000 

1001 


Kind of seed. 

Date of 

to 

s 

IS 

«a 

Transfer. 

Lolivm perenne . 

Ma 

1 

roll. 

1 

Do. 

Do. 



Trifolium protease . 

Do. 

*T 

2 





Duration of tlio 
germination tost 
in din, s, and num- 
lior of seeds ger¬ 
minated. 


39 86 21 


■42 76 
19 5 
18 6 


10 

13 

14 

to 

4 


15 

2 


16 

1 

-- 

'] 


.. 


Germinating power. 


■161 

J 

|'187. o| 


80.5 ^ 
93.75*5 


ll&.ral 


m 

30M9.5 

i46i 

]»• 


> . 
*42 !>» 
«l fee 
a -h 

•H CD 


\Perct. 

60.7 

90.0 


[Thus for the Lolium , numbered 1000 in the laboratory register, three 
portions of 200 grains each were taken, in accordance with the rule adopted 
by the German stations (see page 797), and after soaking were placed 
in the sprouting bed. The experiment was continued for fourteen days 
for test of germinating power, but the estimate of germinative energy 
was based upon the number of seeds germinated at the end of five 
days (see page 888). The average number of seeds germinated in four¬ 
teen days was 161, or 80.5 per cent. The germinating power is accord¬ 
ingly 80.5 per cent. The numbers germinated at the end of five days 
wercl21,125, and 118, respectively. The average was 121.3, which gives 
60.7 per cent as the measure of the energy of germination.— Ed.] 

After a stated period, varying also with the kind of seed, the germi¬ 
nation experiment is brought to a final close and the average percentage 
of seeds which have germinated is ascertained. The seeds which have 
not yet germinated are then subjected to still another trial. Tn tests 
of seeds of Legwnmosce the seeds which have not imbibed * water are 
counted, and the result noted and expressed in percentage. The decayed 
seeds are registered in the same manner. 

Seeds of trees, on the other hand, are subjected to an average test, 
which shows the percentages of (1) imperfect seed, (2) seeds apparently 
still fresh, and (3) decayed seeds. 

Many seeds, as Fimis strobns , etc., germinate so slowly that, after 
months even, a larger or smaller percentage remains inert, but will 
germinate if the test is continued. On this account it is important to 
note the number of seeds which at the end of a stated time (forty-two 
days) present a perfectly fresh appearance when cut open, since their 
germinating capacity is highly probable even if not actually proven. 
They are to be entered in the category of the impervious seeds, i . e., 
those not imbibing water. 

Accurate and long-continued researches show that only a very small 
proportion of the impervious seeds of the Legummosw germinate in the 
course of a year. On this account it would be incorrect to designate 


*Tlio seed of most of the uncultivated Legumvnosw, and also those of certain culti¬ 
vated legumes which are not entirely domesticated hut still half wild, usually con¬ 
tain a large percentage of grains with impervious seed-coats, 
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'these hard grains as either entirely or even to a certain extent capable 
of germinating. Moreover, any such assumption would be only hypo¬ 
thetical, sinee'differcnt kinds of seed behave differently in this respect. 
Hence, only the germinating power as actually found is to be taken 
into account in forming an estimate of the “ intrinsic value” of the seed, 
although the number of impervious grains should be stated. 

The Association of Agricultural Experiment Stations in the German 
Empire has adopted the following periods of days for determining the 
energy and the power of germination of different kinds of seeds: 


Kind of seed. 


Cercalin , Trifolium, Lathyrus , Pisum , Yieia, Lens, Brassiea, LtpiMum, Sinapis, 
Camelina, Papamr, Linum, Cannabis, Yieotiana, Oiehorium, Spcryula, Jleli • 


an thus ., 


Cucumis , Cucurbita, Paha, Lupinus, Poterium, Spinacia , Polygonum .. 

Lotus, Ormthnpus, Althcea, Beta, Phleum, Lolium, Phalaris, Festuca pratensis.. 

JDaucas, Foeniculum, Anthriscus, Onobrychis, Sorghum ... 

Agrostia, Aim , Glyceria .*.... 


Anthoxanthum, Phalans, Desehitmpsia, Trisetum., Dactylic, Bolens , Fcstuca 
ovina , F. rubra , Alopecitrus, PimpineUa, Moms .. 

Cynosurus, Poa, Ahius, Picea , Betula, Qucrcus, Payne ..... 

Finns sylvestris, Abies, Acer ......... 

Linus strobus, F. cembra, P. austnaca, Pomaccce ...... 


Germiriixtion- 


lSnergy. Power. 


Days. 


Days. 


30 

14 

21 

28 

42 


For seeds which grow in clusters with varying numbers of seeds 
joined closely together, as, for example, beet, Poterium , etc., the method 
of determining the germinating power must be somewhat modified. 
After the close of the germination experiment the total number of the 
seeds which were present in the clusters must be determined by an 
“ average test,” and the number of germinating plautlots be referred 
to this total number of seeds for estimate of percentages. The num¬ 
ber of the germinating plantlets is obtained as follows: 

Each of the 100 clusters of a sprouting trial which has produced 
1, 2, 3 or more germinating plantlets either at the same time or suc¬ 
cessively, is removed from the original bed at the time of the first 
examination. The germinating plantlets are then cut out with a sharp 
knife and the clusters placed in a special bed whose number corre¬ 
sponds to the number of germinating plantlets already produced by 
the cluster. If, at the next examination the cluster is fbnud to have 
produced one or more new germinating plantlets, these are removed as 
before, and the cluster is transferred to a bed which bears a higher 
number, equivalent to the total number of plantlets which the cluster 
has produced. The examinations are made on the third, fifth, eighth, 
and eleventh days and the test is closed on the fourteenth day. The 
sums of all the plantlets of the clusters of each bed are added together. 
The average of all the clusters is accurately made up, and especial care 












SEED INVESTIGATION AND CONTROL. 889 

is taken that no cavities which were empty at the beginning be counted 
as seeds. 

With different kinds of beet seed both the number of seeds in the 
clusters and the size of the clusters themselves differ very widely; and, 
furthermore, in some lots large and in others small clusters predomi¬ 
nate. Hence it is convenient to refer the number of germinated seeds 
to one gram of the clusters. For this purpose the average weight of 
each 100 clusters and also the weights of two lots of 1,000 clusters are 
determined. From the average of these 2,300 clusters the number of 
germinated seeds per gram of clusters is calculated. For example, in 
a trial 100 clusters produced 367 germinating plantlets and 100 clusters 
weighed 2.23 grams. Hence 1 gram of clusters produced 367 ~ 2.23, 
or 164.5 plantlets. 

In the selection of the clusters for the test the greatest possible care 
should be taken that they represent the character of the sample. 

Calculation of the intrinsic value .—The intrinsic value of a sample of 
seed is expressed by the percentage of grains capable of germinating 
which are contained in the pure seed, the weight of which is also 
expressed in percentage. For example, let B equal the percentage of 

purity and K the percentage of germinating power, then repre¬ 

sents the intrinsic value of the sample. This item is included in the 
report of the investigation. 

ADDITIONAL TESTS OF THE VALUE OF SEEDS EMPLOYED BY THE 
SEED-CONTROL STATIONS. 

In addition to the intrinsic value of a given lot of seed for sowing as 
thus determined, still another set of factors are to be taken into ac¬ 
count, namely: 

(1) The genuineness of the species , i. e. 7 whether the seed is L £ true to name ,”— 
With the exception of a few rare grasses and other species, almost any 
hind of ordinary agricultural seeds may be distinguished from others by 
sufficiently careful examination of the grains. But the external simi¬ 
larity of seeds of different species or varieties makes very easy the 
substitution of other and generally less valuable kinds, so as to de¬ 
ceive the careless or inexpert buyer. Even to-day we sometimes find 
the worthless “ wavy” or u ffexuous” hair grass (Aira flexuosa) in place 
of the valuable yellow oat grass ( Trisetim [ Avena] jlavescens) 7 the totally 
unproductive Poa compressa in place of Poa pratensis , and Agrostis 
capillaris in place of Agrostis alba , var. gigantea . Still other substi¬ 
tutes come into market with such names as “ blue grass ” and “florin 
grass,” which do not frighten buyers. In fact, substitutes consisting 
in large part or entirely of worthless forest and shade grasses are 
offered under the names of valuable meadow grasses. In addition to the 
characteristic appearance of the seed itself, such substitutes are char¬ 
acterized by the presence of seeds of certain accompanying varieties of 
forest and shade plants which do not grow in meadow lands. 
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I would call special attention to the peculiar fraud in the “Ohili 
lucern. 1? The seed which comes into market tinder this line-sound¬ 
ing name is nothing more nor less than the residue from the wash¬ 
ing of wool, and is composed mostly of Medieago dnitienlnta, i)L his¬ 
pid a, and J\L maculata, with other seeds whose prickly envelopes 
are caught by the sheep at pasture and remain tangled in the wool. 
Hundreds of pounds of this seed material, containing only animal and 
| not perennial kinds of lucent, is obtained from the washings of the wool 
of South American, Australian, and Bast Indian sheep. It usually 
contains steel teeth from the cards which are used in carding the wool. 
If a sample of such seed is spread out and a magnet passed througlu 
it, a great number of these teeth, about 1 cm. in length, will be found. 
These give abundant proof of the character of the seed. Furthermore!, 
the size and shape of the seed are so characteristic that it is very easy 
to distinguish between this and cultivated lucevn. 

(2) The genuineness of the variety .—Only in rare cases can the variety 
of a kind of seed be distinguished by the kernel itself. In other eases 
this must be decided by a field test. Differences of variety in the 
smaller kinds of seeds are the least possible to distinguish. This is 
very difficult with varieties of Brassica —for example, Bmssiea rapa — 
but relatively easier with the larger kinds of seeds, as the Leguminosm 
(Pisurn, Phaseolus , Faba, etc.), and the cereals. The use of microscopic 
sections is almost always essential, and in all cases comparison with a 
large collection of standard specimens of seeds is absolutely necessary. 

The above and likewise the following questions are among the most 
difficult tasks demanded by seed control, and they can be solved only 
with the aid of abundant use of the literature of the subject, thorough 
knowledge of botany, and large experience. 

(3) The origin of the seed. —If the farmer wishes to obtain a good 
yield it is of great consequence that the seed which he sows upon his 
land shall have been grown under similar climatic conditions and such 
as are not in a marked degree unfavorable. It is therefore impor¬ 
tant to discriminate between seeds from different sources. Neither 
color, size, nor shape is a sure means for telling the source, but the 
kinds of seed which occur incidentally in a given sample are judicative 
of its origin. This means that a botanical analysis should be made of 
the weed seeds. For instance, if a sample of seed cont ains weed seeds 
which are geographically localized, or seeds of such plants as ripen very 
late in northern or high latitudes, it is fair to assume that the seed 
originated in a particular locality or a southern latitude, as the ease 
may be. A preponderance or the isolated occurrence of such weed 
seeds will, when the other foreign seeds are taken into account, serve 
to indicate whether the entire sample or only an admixture belongs to 
a given locality. 

In general, it is not a difficult matter to determine the continental 
origin of seeds, e. g., whether they are European or American. JLir tier- 
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many tlie detection of the American variety of red clover, which is 
largely imported, and which is characterized by long and thick hairs, 
has been developed into a definite method. 

The regular occurrence of highly characteristic kinds of seed in Amer¬ 
ican rod clover, and among them those of plants specifically American, 
which have not been observed to ripen at all til middle Europe—or, at 
least, not within the period in which clover becomes matured for cut¬ 
ting—furnishes a series of infallible indications of the origin, especially 
as they are in sharp contrast to the numerous specifically European 
weed seeds, which are also highly characteristic. Almost every lot of 
red-clover seed from the United States is found to contain, even when 
thoroughly purified, varying quantities of the following seeds: Ama- 
ran thus retroflexus, Ambrosia artcmisicvfoHci, An the mis eotuJaGhenopod- 
ium album, Omenta racemosa , Euphorbia sp. americana , (EcMnoehloa) 
Panicum crus-galli, ( Digitaria)Panicum jilifor mis, (Digitaria) P„ sanguin - 
alls, Lepidlwm virginicum , Pani cum cap III a re, Phleum pratense, Plantugo 
arts tat a, P. rugelii , Polygonum persicaria, Rum ex aeetosa , R. aeetosella , 
He tana, glauca, 8 . viridis major, Specularia pcr/oliata, Teucr him eana~ 
dense, and Verbena vrtiowfolia. 

Specifically American seeds are never found in European clover seed, 
but in their stead the following varieties occur: 

AnayaIIis arvensis, Anthemis arvensis , Chrysanthemum segetum , Cieho * 
Hum intybus, Cuscuta trifolii, Bemeus carota, Eehium vulgare , Geranium 
palmtre, PUmtago lanceolata, Polygontm lapathifolium , P. avmilare , P. 
convolvulus, Melandium album, Lampsana communis , Prunella vulgaris, 
Pyrethrum inodorum , and Sherardia, arvensis, 

* Both American and European weed seeds are so characteristic, and 
American seeds contain the former in such quantities, that even mix¬ 
tures of American with European seeds maybe distinguished by means 
of them. In this connection it should be specially noted that not the 
occurrence of a single species of seed, and far less that of a single 
grain of a kind, can prove anything in itself, but that the total evidence 
must he weighed before a just conclusion, as regards the origin of the 
sample, can he reached. The relative amounts, as well as the total 
number of foreign constituents, should also be taken into considera¬ 
tion* 

The weed seeds found in the grass seeds of both continents are in 
part alike, but may be distinguished by well-known varieties. The fol¬ 
lowing have been frequently observed in American orchard grass: Poa 
and timothy seed, Paspahm stoloniferum , P. dliaUfoKum. , Rubus idwus, 
Potentilla sp. americana , Garcx sp,, etc. European grass seed very often 
contains Anthriscus sylvestris, Carum carui, Crepis virens , Gallium mol - 
lugo, Myosotls striata, Potentilla argentea, Ranunculus acer, R. sederatus, 
Salvia pratemis, S. verticiUata, Trisetnm flavescens, Vida tetrasperma 3 
V, Ursula, Trifolium campestre, etc. 

The investigation and determination of the origin of seeds from di£ 
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ferexit sections of the same general division of the world is more diffi¬ 
cult, but even here there are numerous points which make a distinction 
possible. The distinction between southern European and Russian 
seeds has been drawn with fairly good success by means of the reg¬ 
ular occurrence of characteristic weed seeds* and doubtless the same 
methods will apply to distinguish seeds from Canada and the Atlantic 
States from those of the more central and southern sections of the 
United States, 

Investigations on the subject have brought out a number of indications 
by means of which it is possible to distinguish between the seed of 
North and South American red clovers and hicerns. % Although Ambro¬ 
sia, Plantago rugelii , and P. aristata appear to be absent from South 
American seeds, other varieties, all of which are not yet fully described, 
may be mentioned, namely: Bidens chrysanthcmoides, Mlcandra phys- 
aloideSj Galandrinia umbellate , (?. procumbens , Guscnia cliilmms, Melt - 
lotus elegans , AmaranUis sp., Relianthus annum , Gentaurca sulphur ca, 
Fumaria sp., etc. 

(4) The absolute weight of the seeds. —A large and fully developed seed 
grain supplies the germinating plantlet with an abundance of food and 
insures a thrifty development. For this reason alone a high weight of* 
the seed grains to be sown is desirable, leaving out of account the fact 
that this property is also indicative of a variety which has been well 
developed by cultivation. To determine the average weight per grain, 
two or three samples of 1,000 grains, each representing the character of 
the whole sample as closely as possible as regards size, are weighed (in 
grams) separately. The average of the weighings gives the average 
weight of the grain of seed (in milligrams). In the selection of the 
grains the greatest care should be taken that all possible portions of 
the sample be represented.! 

The envelope which surrounds the caryopsis of Graminew often com 
stitutes a comparatively large part of the weight of the seed. With 
oats this factor is quite important. The better kinds have a lighter 
husk than the poorer ones. Its weight is obtained by removing the 
husks from a weighed quantity of average grains by means of forceps 
with roughened points. The weight of the husks is referred to that of 
the whole seeds. 

(5) The iceight of a Mown volume of seed .—The larger kinds of seed, 
especially cereals, have been tested since time immemorial by weight 

* Southern European seeds are characterized by the occurrence of Cephataria 
fanssifhanica, Helminthia ecftroidcs, Arthrolobium soorpioides , Centanrea sulphured, C. 
paniculata, Zactuca perennis, Crepis biennis, miiscus irionum, Hyosem scabra , etc,/ 
while Russian seeds contain several kinds of Cirsxum, Anthemis iinctorid, Hyoscywnm 
nigra, Mgella arvensis, Dracocephalnm thymiflorum, Silene diohotoma, Berteroa ineana, 
Barbarea vulgaris, and many others. 

flu his H ZCandbmh der Samenhmde,” p. 500, Prof.Nobhe gives the average weight 
per grain of different seeds, obtained by weighing a great many samples of the same 
kind of seed. 
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of a given volume. From tlie physical standpoint this means the -weight 
of the grains which will fill the a unit of volume/ 1 but accurate investi¬ 
gations have shown that this quantity depends upon the resultant of 
a number of variable properties, partly external and partly internal, of 
the grain itself. The determination can be made by either of two 
meliods, namely, measuring the space which a weighed quantity of grain 
fills, or weighing the unit of volume (1 liter) of the seed. Of late the 
latter method is more commonly practiced. 

Forms of apparatus all based upon the same principle are being con¬ 
tinually brought to greater perfection, especially in respect to the 
accuracy of measurement of the quantity of seed which fills a given 
unit of volume. The form of the measure is cylindrical and its height 
and diameter affect the results, as does also the way in which the grain 
is poured in. The principles on which this apparatus is constructed 
belong to the province of physics, and their explanation would lead us 
too far from our subject. 

For the sake of uniformity the u Normal weights and measures com¬ 
mission ” has devised an apparatus, to be used in the- German Empire, 
by which the weight of a liter of seed can he ascertained. 

As regards the use of this method it should be noted that, in pursu¬ 
ance of the action of the Association of Agricultural Experiment Sta¬ 
tions in the Germ an Empire, all kind of cereals are to be tested pure—that 
is to say, free from all foreign admixture. This condition practically 
excludes the application of the method for the smaller kinds of seeds 
in which, in the nature of the case, there would he very considerable 
sources of error. Furthermore, the method of the determination of the 
weight of a given volume is not adapted to hairy or bearded seeds with 
rough surfaces. Finally, it is to he remarked that results should be 
based on the average of at least three weighings. 

(0) Homy and starchy seeds .—In forming an estimate of many kinds 
of grain the properties indicated by the terms “ glassy” or u vitreous/’ 
u horny/’ and u mealy” or u starchy” must he taken into account. 
With a large amount of proteid matter deposited in the cells the vit¬ 
reous, and with less the mealy, structure prevails. The character is 
ascertained by cutting the seed open. 

Forceps may be used in the examination of single grains, but when 
the percentage of horny and starchy grains is to be found and a large 
number is required the “farinatom ” is used. This apparatus is quad¬ 
rangular in shape and provided with several interchangeable plates. 
Each of these plates has four rows of twenty-five holes to receive the 
grains of seed. The grains are placed perpendicularly in the holes, 
into which they should sink for half their length. A sharp, three-cor¬ 
nered knife is then passed close over the surface of the plate, the grains 
being pressed at the same time, so as to hold them in position on the 
plate. In this way all the seeds are cut in two and their sections 
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exposed for examination. The grains can then be sorted out as horny 
or starchy and the results expressed in percent a ges. 

“Horny” hinds of wheat pass as the most valuable, hut “starchy”* 
barley is better adapted to the manufacture of spirits than the “vit¬ 
reous.” 

(7) Color and other external characters of seed. —These are for the 
most part of little importance in the estimation of the value. At the 
same time various external features, such as color and luster, affect 
the market value of seeds, and frequent attempts are made to produce 
them by artificial means, and thus to “improve” the appearance of the 
seed. But, as a matter of fact, such treatment, e. g., the coloring off* 
seeds or bleaching them with sulphur dioxides, as is done with white 
and scarlet clover, injures the vitality of the seed and thus reduces its 
intrinsic value. The polishing of seeds with grease is also injurious. 

As a rule, artificial coloring is very easily discovered, and treat¬ 
ment with sulphur may he detected by adding pure zinc and sulphuric 
acid to the aqueous extract from the sample and testing for sulphu¬ 
retted hydrogen with lead paper. 

In cases where the general color of the seed is affected by the pres¬ 
ence of green and unripe or old and dark-brown, shriveled grains, this 
appearance indicates an inferior quality and the intrinsic value of the 
seed will be found to be affected, but differences in the finer shadings 
of natural color are a result of climate, seasons, and soil, and are useless 
as indexes of the value. 

THE EQUIPMENT AND APPARATUS OP A SEED-CONTROL STATION. 

The equipment required, for a seed-control station, including both 
material outfit and working force, will depend upon the amount of 
investigation to be carried on. On this account an approximately accu¬ 
rate plan for the work, or at least an estimate of the minimum amount 
of investigation, should be decided upon at the start and the arrange¬ 
ments made accordingly. 

Laboratory rooms and their contents .—For a station with ordinary 
requirements as regards work to he done, the following rooms are 
needed: 

L —A commodious, well-lighted workin g room, with a number of well- 
lighted working tables. The latter should not have a southern expo¬ 
sure. This laboratory should contain: 

(1) A large desk for apparatus supplied with (a) filter and glazed 
paper $ ( b ) printed matter, blank forms, etc.; (c) clover sieves, horn 
spatulas, and various smaller utensils; (d) miscellaneous apparatus, e. 

apparatus for determination of weight of a definite volume, a eliaff 
separator, an apparatus for accurate separation (see “winnowing 
machine” beyond), apparatus for shaking clover sieves, various ther¬ 
mometers, and also grain and clover sampling tubes* 


Richer in starch. 



SEED INVESTIGATION AND CONTROL. 


895 


(2) Optical instruments and aids, (a) one or more microscopes, to be 
kept in separate cases ora small cupboard; (b) an assortment of good 
lenses* for seed examination. 

(o) A repository for empty bottles, glass receptacles for samples 
which are to be studied, u smaller average samples,” selected seed and 
other substances, and all specimens which are being worked upon. 

(4) A standard seed collection in a glass case, t This should contain 
specimens of seeds of the different species and varieties of the most 
important cultivated plants, and also other kinds, including especially 
weed seeds. 

This collection maybe easily and conveniently set up in the following 
manner: The various kinds of seed are placed in white glass cork-stop¬ 
pered bottles, and arranged in systematic order. Each bottle will bear 
a label showing the name, origin, date of collection, ripeness, etc., of 
the seed. If the collection is a very comprehensive one it may be placed 
in a separate room, but on the whole it can be used more conveniently 
and to better advantage when it is located within easy reach. 

(5) The most important literature of the subject. 

(6) One or more accurate balances. 

The utensils needed for constant use, as forceps, horn spatulas, labels, 
glazed paper, and a lens, should be kept in a drawer of the working 
table. One or two large tables upon which samples may be placed 
when received and various incidental work done are also necessary. A 
table is very well adapted for the reception of packages of counted and 
soaked seeds which are to be put in the sprouting beds. 

II .—A room with temperature as constant as possible during the whole 
year. This room may be most conveniently located in the cellar, but 
should be in direct communication with the working room. In it should 
be kept the thermostats, which should be in special charge of a compe¬ 
tent person. This room should contain: 

(1) One or more large germinating chambers, as may be necessary (a 
detailed description of these is given beyond), and a number of small 
thermostats (incubators). 

(2) Receptacles for the distilled water to be used in the germinating 
tests. These should be .large bottles, conveniently placed, and easily 
moved. Wash bottles of one liter capacity are used for moistening the 
germinating media and the seed counted out for soaking, 

(3) Other apparatus for regulating temperature and gas pressure. 

If the examinations of the germinating seeds are to be made in this 
room it should be well provided with conveniences tor lighting and with 

* Cylinder lenses or at times ordinary reading lenses with a good-sized field are to 
he recommended for picking out the finer seeds. For the study of single seeds an 
aplanatic-achromatic lens is absolutely necessary. Such lenses are supplied by 
&oiss, of Jena, for $3 each. 

t [Standard seed collections can bo obtained in bottles, labeled and classified for 
use, from parties in Germany.— Ed.] 
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working tables, in order to avoid carrying tlie sprouting beds back and 
forth. 

III .—A room with shelves, on which samples that have been exam¬ 
ined are to be placed in the order of the record. The “ smaller average 
sample,” i. e., the pure seed (b), and the “foreign admixtures’’ (o) (see 
page 71)7), and also dodder seed, etc.—should he placed with each sample 
for convenient, reference in case of discrepancy. The samples need not 
be kept beyond a stated period. 

IV -—A room for the director, in which the records, etc., of the station 
should be kept. Its arrangement should be that of any scientific -work¬ 
ing room. 

It is a very great advantage for the station to be connected with a 
chemical laboratory or institute. If itengages in physiological research 
an analytical laboratory is much to be desired. If cultivation experi¬ 
ments are to be undertaken some land is necessary, but for simple ex¬ 
periments a glass extension of the station and the necessary garden 
implements will suffice. 



Fig. 4.—Shaking apparatus. 

V -—The following forms of apparatus are to be recommended for 
facilitating the estimation of purity: 

(1) Sieves .—Those of circular shape made of tin or brass are best 
adapted to the purpose. The holes should be 2, 1.5,1.25,1, 0.5, and 
0.25 mm. in diameter. Each sieve should lie 5 cm. in depth, and should 
have a slightly beveled projection on the under side to lit into tiie top 
of the sieve below, so that the sieves, when used in series, may lit 
tightly together. The bottom of the sieve may be closed by a tightly- 
fitting cylinder of the same depth as the sieve itself. The top is closed 
by a cover. In this way each sieve may he used separately, or they 
may be used in series, when it is desired to separate or “fractionate” 
a mixture of seeds. Three sizes of these (Nobbe’s) sets of sieves are 
in common use. They are 8,12, and 20 cm. in diameter, respectively, 
but a larger set of only three pieces, with holes 2. 1.5, and 1 mm. in 
diameter, may also be had. 
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The sieves are shaken by hand, a very convenient way being to give 
them light horizontal impacts against the palm of the empty hand. 
When several samples are to be shaken at one time, the shaking appa¬ 
ratus made by Lenoir & Forster, of Vienna (Fig. 4), will be found 
serviceable. The apparatus is adapted to hand power or may be con¬ 
nected with a small motor. 

(2) Chaff separator (Fig. 

5) devised by Nobbc. Tin’s 
consists of a glass vessel, 
with a cover, and holding 
inside a smaller, beaker¬ 
shaped glass, in which the 
grass seed containing chaff 
is placed. A continuous 
blast of air from a small 
rubber bellows is directed 
upon the substance in the 
inner vessel, and all the 
lighter constituents are thus blown over the edge, and drop to the 
bottom of the outer receptacle. 

(f>) Winnowing machine .—Larger quantities of seed maybe handled 
more 1 easily but less accurately in the apparatus* made by Lenoir <& 
Forster, of Vienna (Fig. G). This (fanning mill) combines two inclined 



Fig. 5.—Chaff separator. 



„ FIG. 0.—Winnowing machine. 

surfacesand a rotating fan. A rapid rotary motion is imparted to the fan 
and at the same time an oscillatory one to the inclined surfaces by turn¬ 
ing a crank. 

(4) Balances .—The determination of purity of many grass seeds and 
other seeds which contain large quantities of foreign admixtures involves 

* In the use of this apparatus the greatest care must he taken that none of the 
chaff escapes. 
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a.large number of weighings, and besides this there arc apt. to lx* limes 
when a, specially large, amount of weighing must, he, done. On this ac¬ 
count* short-arm balances whieli weigh to 0.5 mg. with the greatest, 
rapidity are recommended. The ad vantages gained by I hequick swing 
may he further increased by taking the weights of the second and third 
decimal places directly from the balance beam by the use of a. 50 mg. 
rider, so that no smaller weights than those of decigrams are, placed in 
the'pan. The number of balances is regulated by the needs of the sta¬ 
tion and the number of assistants. 

IT.—Apparatus and appliances for determination of the germinating 
power. Several forms of germinating chambers, thermostats, drying 
chambers, etc., are employed. 

(1.) Thermostats .—A form of germinating chamber which is used in 
the determination of the germinativc power of most seeds at 20° 0. 
(08° F.) has given most satisfactory results in the botanical laboratory 
at Hamburg. It is made as follows: 

The chamber is about 1.0 meters in height and 85 cm. in length and 
width, inside measure. It has a pair of doors on each of two opposite 
sides. The sides, top, and doors are of wood and lined on the inside 
with a covering of asbestos 5 mm. thick. The, walls are double and the 
space between them is filled with powdered charcoal, or may be left 
empty. There are circular openings of about 1 cm, diameter at the 
top and bottom of the sides of the chamber. Shelves made of gal¬ 
vanized iron rods about 5 cm. apart arc supported at perpendicular 
intervals of 12 cm. by cleats also of galvanized iron, in such a way that, 
they can easily be removed. A Eeicluirt thermo-regulator as improved 
by Lotliar Meyer is placed midway between the top and bottom of the 
chamber and about 10 cm. from the double door. The principle of the 
regulator is that the How of gas is controlled by the top of a mercury 
column, which is kept in place by ether vapor. This form of regulator 
is especially to be recommended when the desired temperature is only 
slightly above that of the surrounding medium. A minimum and max¬ 
imum thermometer should be supported in a horizontal position near 
the regulator, so that any irregularities in the working of the latter 
may be immediately noticed. This germinating chamber is placed in 
the middle of the room, and has worked admirably, although some¬ 
times in winter the surrounding temperature has sunk as low as 5° O. 
In spite of this the thermometer has always stood at exactly 20° when 
the chamber has been opened in the morning. 

I also desire to mention a second method for securing a constant 
temperature, namely, the use of a current of air of a constant tempera¬ 
ture. A greater amount of gas is required for this, inasmuch as the 
removal of the warm air is rather rapid. The cover of the chamber is 
^provided with a chimney tube, at the bottom of which a not too small 
flame is allowed to burn; this produces a draft of air through the chain. 
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ber. The air enters the chamber through one or more tubes, which are 
surrounded by water kept at a constant temperature. The water may 
be conveniently held in the double 
bottom of the apparatus and heated 
by a number of micro-burners. 

For smaller thermostats the prin¬ 
ciple of completely surrounding 
the space with a layer of water is 
most accurate. The thermostat of 
Hueppe with rectangular shelves 
and a door in front is to be espe¬ 
cially recommended for this pur¬ 
pose. 

In order to regulate the tempera¬ 
ture of the above-described appa¬ 
ratus for a long time constant gas 
pressure is important. Even the tig 7.-Gus-prcssuw regulator, 
most dedicate adjustment of the regulator tails if the gas is subject 
to considerable fluctuations of pressure, as is sometimes the case in 

large cities. On this account the gas 
should be allowed to pass through a gas- 
pressure regulator before it enters the 
regulator within the germinating cham¬ 
ber. Such a gas-pressure regulator (Fig. 
7) may be procured from 11. JSl uencke, 
Berlin. If the flame is held at a mini¬ 
mum stand by a. separate cock an auto¬ 
matic extinguisher is almost superflu¬ 
ous, unless there is danger that the flow 
of gas may cease altogether at times. In 
this case special burners which shut oft 
the gas automatically when the flame is 
extinguished are to be recommended. 
Ordinary micro-burners are provided 
with small mica cylinders which prevent 
the flame from being extinguished by 
unavoidable drafts of air, 

(2) A drying clumber .—This may he 
used in determining the moisture con¬ 
tent of seeds, and for drying and steril¬ 
ization in general is indispensable. 

Fig. s.^nrying^&nd^steriiissiuK a P* The form (Fig. 8) in which the actual 

working space is surrounded by hot air is a convenient one. 
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DIVISION OF LABOR. 

The most advantageous disposition of the expert working force of the 
seed-control station is attained when each person is engaged in a spe¬ 
cial line of work. Although all the operations of the seed control, ex¬ 
cepting those of a purely scientific nature,-are fertile most part simple, 
nevertheless they demand great care and accuracy, and particularly in 
times of special stress of work a certain amount of cleverness is necessary 
to insure accuracy and dispatch in the conduct of the processes, which 
are often very tedious and time-consuming, On this account the vari¬ 
ous branches of the work of the station should be intrusted to persons 
especially fitted for them. The seeds for the germinating tests must bo 
counted with the perfect regularity prescribed by the above mentioned 
rules, to insure accurate and comparable results, and for this reason it 
is always best to have the seeds counted by the same individual. In 
like mauner the germinating tests and determinations of purity should 
each be delegated to a selected person. Weighings aud calculations, 
on the other baud, should bo made by specially trained assistants, whoso 
aim is to become specialists in the various departments of botanical 
work. 

In what has been said I believe the essential and important topics 
connected with seed control have been discussed in a sufficiently ex¬ 
haustive manner, and the fundamental principles have been set forth 
upon which a proper aud useful exercise of seed investigations may be 
based. 



ABSTRACTS OF PUBLICATIONS OF THE AGRICULTURAL EXPERIMENT STATIONS IN 

THE UNITED STATES. 


METEOROLOGY. 

Meteorological summary for 1892, J. Falkenbach (Ohio Sta. Bui. 
No. 47, pp. 249-260 ).—Daily and monthly summaries-of observations on 
temperature, pressure, precipitation, humidity,- and direction of the 
wind are tabulated. Means of temperature, humidity, and rainfall, and 
notes on the weather for ten years are also given. The following is an 
annual summary for the State: Air temperature (degrees F.).—Max¬ 
imum 103, July 25; minimum—25, January 20; annual range 128; 
maximum daily range 51, September 25; minimum daily range 1, July 
29, November 3,12, and 28, and December 12; mean daily range 19. 
Humidity .—Mean relative humidity 78 per cent. Wind .—Prevailing 
direction SW. Precipitation .—Totalrainfall 37.10 inches; mean daily 
rainfall 0.10 inch; number of days on which rain fell 121. Weather.— 
Number of clear days 111; number of fair days 126; number of 
cloudy days 129. 


FERTILIZERS. 

W. H. Beat, Editor. 

On the available phosphoric acid and the water-soluble potash 
in cotton seed meal, M. B. Hardin (South Carolina Sta. Bui. No. 8, 
n. scr., J)e1892,pp. 3-6 ).—Determinations by C. W. Sims, F. S. Shiver, 
and It. N. Brackett, of soluble, insoluble, reverted, and total phos¬ 
phoric acid and total and soluble potash in 13 samples of cotton-seed 
meal are tabulated. It appears from the results “ (1) that an average 
cotton-seed meal carrying about 7 per cent of nitrogen (equivalent to 
8| per cent of ammonia) contains nearly 21 per cent of available phos¬ 
phoric acid and a little more than 1J per cent of potash soluble in 
water; (2) that the available phosphoric acid constitutes over the 
total phosphoric acid, and the water-soluble potash over the total 
potash in the meal.” 

On the occurrence of metaphosphoric acid and pyrophosphoric 
acid in cotton-seed meal, M. B. Hardin (South Carolina Sta. Bui. No. 
8, n. ser., Hoc., 1892, pp. 10-16 .—Eeprint of a paper read before the Asso- 
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cia-tum of Official Agricultural Chemists at Washington, I>. 0., Au¬ 
gust 25,1892. (Sec H, S. It., vol. IV, p. llff) Jt, was found by direct 
precipitation of the aqueous extract of cotton-seed meal by molybdie 
solution that only a small proportion of the soluble phosphoric, acid 
was obtained. Dialyzing the solution or removing the organic matter 
by means of acetate of lead did not materially in crease the amount 
precipitated. It was found also that a. mixture of acid phosphate and 
cotton-seed meal, which should theoretically give by direct precipita¬ 
tion of the aqueous extract 4.77 per cent of soluble phosphoric acid, 
actually yielded in duplicate tests 4.80 per cent and 4.82 per cent of 
phosphoric acid. 

[A number of experiments of this kind] worm to allow, beyond any reasonable doubt, 
the presence of both meiaphospltorio acid and pyrophosphorie acid in the aqueous 
solutions of the meals examined. v y * Whether pyrophosphorie and inetaplms 
phorie acid exist in cotton seed or are formed during the preparation of the meal is 
a point worth investigating. 

In eoueltision, it is believed that the failure to obtain all the soluble phosphoric 
acid in a cotton-seed meal by direct treatment with molybdie solution is due not 
so much to the presence of organic matter as it is to the fact that but a small pro¬ 
portion of the phosphoric acid occurs in the tribasie state. 

On the comparative value of different methods of preparing 
solutions of cotton-seed meal for precipitation of the phosphoric 
acid, M. B. IIardin (South Carolina Sta > Hal. No. 8, n. mr Dee., 1892, 
pp. 7-10 .—From comparative tests of a number of different methods of 
solution, the conclusion is reached that “the most satisfactory prelimi¬ 
nary operations in the determination of the total, the water-soluble, or 
the citrate-insoluble phosphoric acid in cotton-seed meal, consist in 
treating the meal, the water-extract, or the citrate-in soluble residue by 
one of the following methods; (1) Sulphuric acid and potassium nitrate 
(Burney); (2) incineration, solution in hydrochloric acid, and replace¬ 
ment of hydrochloric by nitric acid.” 

Fertilizer inspection in Connecticut ((Umueetieut State Sta . Report 
for 1802, pp. 50-110 ).—This includes ait abstract of the State fertilizer 
law and a list of dealers complying with it; popular explanations re¬ 
garding the analysis and valuation of fertilizers; the market prims of 
the essential elements of plant food during 185)2; a elassilieaiion of the 
fertilizers analyzed, with common tsou their source, and quality; formulas, 
analyses, and valuations of home-mixed fertilizers; instructions for 
sampling wood ashes; a review of the fertilizer market for the year 
ending December 31, 1892; and tabulated analyses of 2<>1 samples of 
fertilizing materials, including manipulated fertilizers, home mixtures, 
nitrate of soda, sulphate of ammonia, cotton-seed meal, castor-bean 
pomace, Odorless Phosphate, dissolved boneblaek,dissolved hone, acid 
phosphate, sulphate of potash, potash and magnesia sulphate, muriate 
of potash, kainit, bone manures, tankage, dried fisb, cotton-hull ashes, 
wood ashes, u Fossilifevous Phosphatio Marl,” and phosphaiie marl 
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(both from Virginia), oyster-shell lime, soap-factory refuse, silkworm 
refuse, horn waste, wool waste, tobacco dust, and muck. 

Guaranties .—Of the forty-six brands [of nitrogenous superphosphates] here reported, 
eleven are below their minimum guaranty in respect of one ingredient and four in 
respect of two ingredients—that is, one third of all the nitrogenous superphosphates 
in our market contains less of one or of two ingredients than they are claimed to con¬ 
tain. * * * 

Of the thirty-nine brands of special manures analyzed sixteen are below the manu¬ 
facturers’ minimum guaranty in respect of one ingredient and one is below in respect 
of two ingredients. 

Cost and valuation .—The average cost of the nitrogenous superphosphates, excluding 
two analyses, in which cost exceeds valuation by considerably more than 50 per cent, 
is $35.28; the average valuation, $25.46; and the percentage difference, 27.8. * * * 

The average cost per ton of the special manures has been $38.28, the average 
valuation $30.70, and the average percentage difference 25; a little higher than in 
case of the nitrogenous superphosphates. 

Last year the corresponding figures were: Average cost, $38.84 j average valuation, 
$31.64; percentage difference, 22.8. 

Home-mixed fertilizers. —The mechanical condition of most of these mixtures was 
excellent, being as fine and as dry as average factory-mixed goods. 

The average cost of the raw material used m tho mixtures was $33.25 at regular 
market rates, disregarding discounts, which most of the purchasers received. If we 
add to this $1.50 for freight and $2 per ton for mixing, an allowance which is very 
ample, the total average cost will be $36.75 per ton. The average valuation is $33.16 
per ton, and the percentage difference between cost and valuation $10.80. 

The percentage differences between costand valuation in case of the factory-mixed 
superphosphates and special manures this year is more than twice as large, indicat¬ 
ing that there was in these cases great economy in home-mixing. 

Commercial fertilizers, C. A. Goessmann (Massachusetts State 
Sta. 7 Bill . 2Vo. 46, Mar 1893, pp. 8). —A circular on the method of inspec¬ 
tion in Massachusetts, trade values of fertilizing materials in raw 
materials and chemicals, instructions to fertilizer dealers, and tabulated 
analyses of wood ashes, logwood ashes, ashes from cremation of swill, 

. double superphosphate, phosphate of ammonia, phosphate of potash, 
and ground bone. 

Analyses of commercial fertilizers, L. L. Van Slyke (New York 
State Sta., Bid No. 52, Mar., 1893, pp. 149-191). —Trade values of ferti¬ 
lizing materials for 1893, and tabulated analyses of 239 samples of com¬ 
mercial fertilizers collected during the spring and fall of 1892. 

Fertilizers, G, O. Watson (New York Cornell Sta. But. No. 52, May, 
1893 ,})}). 72-74). —A popular discussion of the valuation and use of fer¬ 
tilizers. 

2910—No. 11-3 
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FIELD CHOPS. 

A. 0. Timik, Editor. 

Field experiments witii corn, 1892, ti. K Monnow and F, I). 
Gaudnku {HUmAh tfta. f>ul. No. 21, Apr*, /W-7, pp. tlti-tio-l). 

Synopsis .—Accounts aru given <>rcxjM»mm>ntM in the following linen: (1) Test of varie¬ 
ties; (2) time of planting; U>) depth of planting; (4) thickness of planting; (5) 
planting in lulls or drills; ({>) frequency and depth of «ulti\ ation; (7) root prun¬ 
ing; (8) cross-fertilization; (9) increase of dry matter with the growth of the 
plant, and (10) detasseling. The results of these and previous experiments at 
the station favor (1) large medium maturing varieties; (2) planting about May 
3; (3) shallow planting; (4) relatively thick planting; f5) either hills or drills;"' 
(6) only enough cultivation to keep the soil free from weeds; (7) avoidance of 
root pruning; (8) cross-breeding to increase yield; (9) allowing corn to become 
raaturo before cutting; and (10) not detasseling. The experiments in 1802 were 
in continuation of those reported in Bulletin No. 20 of the station (E. 8.!{,, vol, 
in, p. 847). 

As in previous years, the experiments were eon dueled on dark-colored, 
fertile prairie soil about 18 indies deep, with a yellow clay subsoil. As 
a rule lour kernels were planted in each hill The. bills were 3$ feet 
apart each way. The rainfall was excessive in May and dune, but 
below the average later in the season. The average mean temperature 
during May to September was 07.4° F., which is below the normal. 

Com, test of varieties (pp, 170-101).—Seventy-eight varieties were 
tested in 1802. The results, as in the case of the similar experiments 
previously reported, are given in detail in tables, summaries, and gen¬ 
eral notes. Mixtures of two and four varieties in four eases out of live 
gave smaller yields than the single varieties. Cross-bred corn planted 
on live plats invariably gave larger yields than either of the parent- 
varieties. 

Com, time of planting (pp. 191-104).—In 1802 Murdock ami Burr 
White varieties were planted at intervals of a week from April *20 to 
June 20, The average height of the tallest stalks on each plat, meas¬ 
ured each week from June 13 to September 23, is tabulated, together 
with the yield of corn and the per cent of water in the corn. 

Com, depth of planting (p. 104).—The results of planting corn at depths 
,of from 1 to 7 inches during four years are tabulated. The yields 
decreased as the depth of planting increased. 

Com,thickness of planting (pp. 194-190).—Tabulated data are given 
for experiments in which from 1 to 4 kernels were planted in hills from 
3 to 60 inches apart. 

Com, planting in Mils or drills (p. 197).—Ncftes and tabulated data 
on an experiment in which corn was planted in hills on one half of each 
of o half-acre plats, and in drills on the other half. 

Corn, frequency and depth of cultivation fpp. 107,108).—Ordinary and 
frequent cultivation at different depths was compared with mere re¬ 
moval of the weeds on 10 plats. 



FIELD CROPS. 


905 


Corn,, root pruning (pp. 198, 199).—Alternate rows of corn were root 
pruned July 7,15 ? and 28, as in former years. The results are tabu¬ 
lated. 

• Corn , cross-fertilization (pp. 199, 200).—In 1892 a small plat was 
planted with kernels from each of 50 ears of corn obtained by artificial 
cross-fertilisation in 1890. 

Corn , increase of dry matter with the growth of the plant (pp. 200, 
201).—Brief notes on observations at the station during four years. 

The chemical analyses, made under direction of Mr. Farrington, chemist of the 
station, show that, while there has been a fairly uniform increase in the weight of 
the ash, protein, fiber, nitrogen-free extract, and the fat or ether extract up to the 
date when the corn was fairly well matured, the composition of the dry matter 
shows a steady decrease in the percentage of ash and protein; at first there is an in¬ 
crease and then a decrease in the percentage of fiber; a steady increase in the per¬ 
centage of nitrogen-free extract; and a good deal of variation in the percentage of 
other extract with, in general, a considerable decrease until the plant becomes 
nearly mature. 

! Corn , detasselmg (p. 201).—The tassels on ten alternate rows were 

removed as soon as they appeared. 

! Summary of experiments (pp. 173-176). 

| Seventy-eight samples of corn, with different names, wero tested on contiguous 
( plats, each one fortieth of an acre in extent. For the first time in five years, the 
late varieties gave the largest average yields, nine such varieties averaging 70 
, bushels. Sixty-seven plats of medium-maturing varieties averaged 08 bushels j>er 
acre, and 16 plats of early-maturing varieties averaged nearly 53 bushels. For five 
| years past each of four medium -maturing varieties has given yields of from 71 to 76 
i bushels per acre. 

| The best early-maturing variety has given in the same time average yields of 65 
bushels per acre. For three years past the best yield by any variety was 83 bushels 

• per acre, by Boone County White. The largest yield in 1802 was almost exactly 100 
’bushels per acre of air-dry corn, of the variety kuowu as Piasa Queen—a variety 
maturing too late for central Illinois, The trials for six years indicate that the 
larger medium-maturing varieties give the best results. Among these the Boone 

| County White, Champion White Pearl, and Burr White represent the most satis- 
! factory type of white, while the Learning has given the best results among the 
i yellow varieties. The Murdock has given the best yields of any early-maturing 
1 variety—65 bushels per acre for five years. 

i Excellent varieties were obtained from many different places. Extravagant 
claims, such as yields of 100 bushels per acre uuder ordinary cultivation, or that 
i any variety worth cultivating matures in eighty or ninety days, when planted at 
the usual time, are not to bo accepted as correct. In ordinary circumstances, one 
hundred days from date of planting may be considered as a minimum for field corn 
to mature fully; late varieties often need one hundred and fifty days in ccutral Illi¬ 
nois! 

Repeated trials have uniformly shown that larger yields of both corn and stalks 
are obtained by planting a larger number of kernels than is customary in the best 
i practice of Illinois. From 12,000 to 13,000 kernels planted per acre seems to be the 
minimum for largest yields at the station grounds. This is equivalent to 4 kernels 
per hill, in rows at the usual distance for planting in Illinois. In most of tlxo trials 
the rows were 3 feet 8 inches apart each way. Twenty-four varieties were planted 
( in as many plats, half of each having 3 kernels and half 4 kernels in each hill. In 

• 21 of the 24 cases the larger yields were obtained from the thicker planting, the 
’ average increase for the 21 plants being about 4.5 bushels per acre. 
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Repeated trials have shown that, if other conditions are the same, there is no per¬ 
ceptible dilTerence in the average yield, whether the corn is planted in Mlk or in 
drills, the number of stalks secured influencing this rather than their mode of dis¬ 
tribution. In many cases it is more difficult to keep drilled corn free from weeds. 
To secure the largest yield of both corn and stalks, medium-maturing varieties may 
be planted at the rate of 1 kernel to each 3 inches in rows 3 feet 8 inches apart. Thick 
planting gives smaller ears, which increase the labor in husking. Where the corn 
is to be fed without husking the smaller size of the ears may be an advantage. 

As in each of several previous years, trials in 1892 show that shallow cultivation 
is better than deep, and that more frequent cultivation than is necessary to keep the 
soil free from weeds and the surface fairly loose is not profitable. On the station 
grounds weeds were the chief enemy to the com plaut. Fair yields of corn have 
been secured in each of several years without any cultivation after planting other 
than scraping the surface with a sharp hoe. Root pruning has uniformly decreased 
the yield. 

In 1892 the largest yields were obtained from planting April 30, the soil being in 
better condition than at the later plantings. The average results for five years 
show no great variation in the yield of medium-maturing varieties planted at any 
time during May. The earlier plantings have required more cultivation than the 
later ones. Within reasonable limits, time of planting seems to have less influence 
on yield than the condition of soil at time of planting. 

In each of five cases the yield from plats planted with cross-bred corn was larger 
than the average yield of the plats planted with the varieties which had not been 
crossed; the average increase Was over 9 bushels per acre. In four out of five cases 
plats planted with mixtures of different varieties of corn gave a smaller yield than 
the average of the plats planted with the same varieties separately, the average 
decrease being 3.7 bushels per acre. 

A medium-sized, medium-maturing variety, planted June 3, reached its maximum 
height August 19, seventy-seven days from planting. The dry matter continued to 
increase until the corn was fairly mature, September 16. It had but little more 
than half the total quantity of dry matter when the stalks had reached their 
greatest height, and not more than one third when tassoling began. In the week 
from July 22 to 29 there was a growth of 28 inches, or d inches per day. * 

No noticeable effect on yield was produced by removing tassels from alternate 
rows. 

Trials at the station show that the corn grown last year on the university farms 
at Champaign has less vitality than corn kept under like conditions any year for 
the last ten. Early-maturing varieties show nearly perfect vitality, but not. more 
than 80 to 85 per cent of the kernels of medium-maturing varieties germinated 
under conditions more favorable than ordinarily met with in field planting. 

Observations on the growth of maize continuously on the same 

land {Connecticut State 8ta. Report for 1892, pp. 122-129).—T\m was in 
continuation of work reported in the Annual Kcport of the station for 

1891 (E. S. B., vol. in, i). 770). The same fertilizers were applied in 

1892 as in previous years. The yields of kernels, cobs, and stover on 
the different plats are given, together with the food constituents. The 
quantities of nitrogen, phosphoric acid, and potash applied in the fer¬ 
tilizers and removed in the crop, the yields of shelled corn, and the per¬ 
centage composition of dry matter during five years are also tabulated. 
Discussion of the results is reserved until more data are collected* 
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Knrivfoneul or impoverishment of soil by five years' manuring and cropping of corn. 



Cow manure. j 

Hog manure. 

Nitrogen. 

Elios. 

acid. 

Potash. 

Nitrogen. 

Phos. 

acid. 

Potash. 

After four years’ cropping. 

Applied in 1,892. . . 

Taken off in crop of 1892. 

Excess (+) or deficiency (—) alter live 
years' cropping... 

founds. 

1 

286.3 
93.9 

+494.5 

Pounds. 
+340.2 
136.4 
29.6 

+447.0 

Pounds. 
+380.5 
204.5 
94.0 

+440.4 

Pounds. 

+550.7 

419.9 

115.6 

i + 855.0 

1 

Pounds. 
[+1,219.9 
| 586.5 

1 40.0 

+1,766.4 

Pounds. 

+72.3 

72.4 

101.3 

+43.4 

' 

Fertilizer chemicals. 

No fertilizer. 

Nitrogen. 

Plios. 

acid. 

Potash. 

Nitrogen. 

Phos. 

acid. 

Potash. 

1 

Al'tov four years' cropping. 

Applied m 1892 . 

Taken oft'm crop of 1892. 

Excess (+•) or deficiency (—) after five 
years’ cropping.„. 

Pounds. 
+ 106.2 
172 0 
94.1 

+184.1 

Pounds. 
+-403.8 
162.0 
29.1 

+536.7 

Pounds. 
+92.2 
69.0 
65.3 

+95.9 

Pounds. 
—183.6 
00.0 
43.5 

—227.1 

Potmds. 

+97.1 

00.0 

14.6 

+82.5 

Pounds . 
—10.8 
00.0 
38.5 

—29.3 


* The total amounts of fertilizing elements applied during 1888-1891 in excess of the quantities removed 
by the crops of those years. 


Grasses, forage plants, and tomato blight, P. H. Eolfs ( Florida 
Sta. But No . 18 ) pp. 10 , fig. 1 ).—Brief notes on forage plants and 
tomato blight. Among the grasses tried hairy-flowered paspalum 
(Paspalum dilatatum) proved most satisfactory. 

Experiments in growing tobacco with different fertilizers, S, W. 
Johnson (Connecticut State Sta . Report for 1892 , pp. 1-28). 


Synopsis, —The following subjects are treated in the report: Analyses of fertilizers 
used, the culture and curing of the crop, weights and percentages of the different 
grades of leaf, number of leaves to the pound, burning quality, description of 
an apparatus for burning cigars evenly, and relation of chlorine in the fertilizer 
to the same element in tobacco. Cotton-seed meal, castor pomace, nitrate of 
soda, cotton-hull ashes, double-manure salt, high-grade sulphate of potash, car¬ 
bonate of potash, lime, and several brands of manipulated fertilizers in various # 
combinations were tested on tobacco. The castor pomace plats averaged 75 
pounds of uufermented leaves in excess of the cotton-seed meal plats. In a 
crop of 1,875 pounds of pole-cured leaves and 8,200 pounds of pole-cured stalks 
there arc removed from the soil about 100 pounds of nitrogen, 100 pounds of lime, 
14,0 pounds of potash, and only 16 pounds of phosphoric acid. 

For the purpose of carrying on experiments in the culture and cure 
of tobacco, a number of tobacco planters organized under the name of 
The Connecticut Tobacco Experiment Company. The company pro¬ 
vided land in Poquonoclq in the town of Windsor, Connecticut, and in¬ 
trusted the supervision of the experiments and publication of results 
to the station. 

By the plan adopted the experiment with fertilizers is to be carried 
out on the same land for at least five consecutive years? special atten¬ 
tion is to be given to the quality of the tobacco for cigar wrappers, 
judging of quality after the leaves have been fermented in the usual way. 

The following questions are the first to receive attention: What is 
the effect on quantity and quality of leaf of large applications of cot- 
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ton-seed meal, or of castor pomace containing the same quantify of 
nitrogen '! Wliat is the effect of a heavy rat ion of nitrogen, half from 
castor pomace and half from nitrate of soda? What are the compara¬ 
tive effects on quantity and quality of (he leaf from the use of equal 
quantities of potash in tlio following forms: Cotton hull ashes, lugh- 
grade sulphate of potash, the same with lime, double sulphate of potash 
and magnesia, the same with lime, pure carbonate of potash, and pure 
nitrate of potash? Can pole-burn be prevented by the use of artificial 
heat simply as a means of ventilating and partly drying the air? 

T 116 soil of this field is like imiok of the upland tobacco soil of the Connecticut 
Valley, and may he described as a very fine light sandy loam. * * * 

For five or six years tho^ field had scarcely been fertilized or cultivated at all and 
tobacco had not been raised there for a very long term of years. When bought it 
was covered with a neglected growth of poverty grass (Andvopoyon scoparins), black¬ 
berry vines, and wild growth of various sorts. 

The variety grown was the Hubbard, which belongs to the Havana 
type. All fertilizers were analyzed by the station. 

The following table gives the amounts of nitrogen, phosphoric acid, 
and potash, as well as the quantity of fertilizer per acre. 

Analysis, cost, and amount of fertilisers. 


Name 

of 

plat. 





Fertilizer contains— 

Fertilizers, 

Quantity 
per acre. 

Cost per 
acre. | 

Nitro¬ 

gen. 

Phos¬ 

phoric 

acid, 

Pot¬ 

ash. 

. c 

: 

Pounds. 
1,500 
1,500 
2,000 

) 

$50.20 

Lbs. 

Lbs. 

Lbs . 

A \ 

Cotton-liull ashes... 

> 

105 

350 

341 



t 

57 25 

140 

105 

350 


1,’ 500 
2,500 

l 

„ c 


t 

!> 

1 

> 

63.75 

175 

180 

359 

c \ 


1,500 

a, ooo 

1,500 

1,980 

1,500 
2,010 

»{ 


70.50 

210 , 

395 

368 

Cotton-luiU ashes... 


, Castor pomace.. 

50.79 

105 

139 

334 

Cotton-bull ashes ..... 

) 

A 


i. 

!> 

57.72 

140 

150 

340 

Cotton-lmll ashes... 

Castor pomace... 

1,500 
a, aoo 

1,500 


} 

64.05 

175 

101 

347 


Castor pomace... 

4-i 000 
1,500 
2, (MO 

l 

72.00 

212 : 

173 

354 

m 

Cotton-null ashes ..... 

\ 

\ 

Castor pomace.... 

\ 





T J 

Cotton null ashes. .... 

1,500 

220 

220 


68.72 

210 

150 

340 

1 

Nitrate of Moda *. 

■ 

{ 

.dot.. 

1 





C 

Castor pomace..... 

3 640 






jr< 

Cotton-hull ashes...... 

3,500 

440 

1 

68.72 

210 

150 

340 


titrate of soda t... 

s 

( 

Cotton-seed meal.... 

1,500 







Bauble-manure salt. 

1,220 
260 

( 

43.95 

no 

150 

311 

\ 

Cooper’s bone... 

5 

( 

Cotton-seed meal..... 

3,500 






h< 

Double-manure salt.. 

1,220 

;$6b 

i 

44.70 

110 

150 

311 

( 

Cooper’s bone and lime. 

$ 


Cotton-seed meal. 

1,500 

620 

l 






High-grade sulphate of potash..... 

42.70 

no 

150 

341 

Cooper’s bone. 

060 


c 

Cotton-seed meal. 

1,500 

620 

l 





* 

High-grade sulphate of potash. 

43.45 

no 

150 

341 

Cooper’s bone and lime. 

560 

1,500 

580 

i 

( 

Cotton-seed meal.... 



« 


0 

Carbonate of potash... 

l 

J74.95 

no | 

150 

041 

Cooper’s bone... 

369 

S 


k Applied between rows at time of first cultivation, 
t Applied between rows at time of second cultivation, 

}If brought in ton lots not chemically pure the cost would be considerably less. 
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Anah/sin, Cost, and amount of fertilizer* —Continued. 


Maine 

of 

pint. 




Fertilizer c oji t ai n s— 

Fertilizers. 

Quantity 
per acre. 

f’ost pel* 
acre. 

Nitro¬ 

gen. 

Phos¬ 

phoric 

acid. 

Pot¬ 

ash. 


Nitrate of potash... 

Pounds. 
700 
ol)0 
‘1,020 
8,920 
2, 000 

j 'fOG.47 
) 

Lbs. 

Lbs. 

Lbs . 



110 

146 

341 

«{ 

It 

Baker’s A. A. superphosphate... 

280 

466 

510 


. 

Stork In ulj»e tobacco manure. 


99 

207 

126 

S 

Bowker’s tobacco fertilizer. 

4 000 


219 

278 

291 

108 

T { 

Ellsworth’s ‘‘Starter”. 

oun 

2. 700 

1 


Ellsw oH.h’st u Foil mint pin ” 

\ . 

215 

238 

"{ 

Lime . 

Mapes’s Starter.. 

“;»oi 

501 i 


173 

230 

312 

Mapcs’s tobacco manure \V B. 

2, 001 



c 

Lime .. 

501 

■V 




v\ 

Mapes’s Starter. 

501 


170 

205 

418 

l 

Mapes’h tobacco manure special... 

2,001 



'i; 

Lime. 

501 

i.: 




Mapes ’h Starter .... 

501 

176 

227 

364 

Mapes’s tobacco manure special. 

2 001 

5 

X 

Sanderson’s Formula B. 

o 080; 

345 

581 

643 





* If brought in ton lots not chemically pure tho cost would be considerably less. 


The report cautions its readers not to make a final judgment based 
on the quantity and quality of the unfermented leaves; the weight and 
quality of the fermented tobacco are not presented in this publication. 
Of the 23 plats, 7 yielded crops of 2,000 pounds of unfermelite leaves. 

Outlie average the castor-pomace plats produced a very little more than the cor¬ 
responding cotton-seed meal plats—1,866 pounds against 1,771 pounds-—the average 
‘ difference amounting to 95 pounds per acre. The difference in yield of wrappers 
was, however, only 17 pounds per acre in favor of the castor pomace. The difference 
in color was slight. That raised on cotton-secd meal inclined to he lighter than that 
from pomace. The lightest colors of all were in tobacco from the plats fertilized with 
cotton-hull ashes and either cottou-seed meal or castor pomace. The single excep¬ 
tion is plat P, raised on nitrate of potash and Cooper's bone, which was the lightest 
in the experiment; but the yield from this plat was very small and tho burn was poor. 

- With the same quantities of nitrogen and phosphoric acid a like quantity of 
potash in tho form of double sulphate of polish and magnesia gave a larger total crop 
and a larger weight of wrappers than either cotton-hull ashes, high-grade sulphate 
of potash, or carbonate of potash. There was no very great difference in the color of 
the crops raised on these different forms of potash. * * v 

It appears that a, large yield is generally accompanied with a large parentage of 
wrappers. Of the ten crops which had more than 70 per cent of wrappers in them, 
six produced more than 2,000 pounds to the acre and all of them over 1,800 
pounds. * * * 

The tobacco from the following plats glowed longer than that from any other: 

FlatF, castor pomace and cotton-hull ashes; P, nitrate of potash and hone; O, cot¬ 
ton-seed. meal and ashes; G, castor pomace and ashes; J, castor pomace and ashes with 
nitrate; O, cotton-seed meal, carbonate of potash, and bone; D, cotton-seed meal and 
ashes. 

The tobacco from the following plats glowed for a shorter time than any Other: 

Plat W, Mapes; Q, Baker; X, Sanderson; T, Ellsworth; U, Mapes; M, cotton¬ 
seed meal, high-grade sulphate, and hone; Y, Mapes. 

In the judgment of experts, based en the appearance of the nnfer- 
mented leaves, the best kinds of tobacco were produced on plats A, I, 
G, S', ST, K, and O, Plat V had the poorest burn of any. 
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The formulas used supply from OR to J5I5 pounds of nitrogen, 150 to 
581 pounds of phosphoric acid, and 108 to (il*> pounds of potash. 

The amount of fertilizing material withdrawn from the soil per aero 
by a crop of 8,000 tobaeeo plants, yielding 1,875 pounds of pole-cured 
loaves and 5/200 pounds of pole, cured stalks, is given in the following 
table: 


Elements removed from the noil hr t,H 7 n pounds of pole-cured leaves and BfiOO pounds 

of pole-cured stalks. 



Nitrogen. 

Phosphoric arid 

Potash. 

Soda. 

Lime. 

Magnesia. 

Sulphuric arid . 
Chlorine. 


in the 
leaves. 


Pound*- 

65 

8 

81* 

4 
81 

* 25 

10 

5 


In the 
stalks. 


rounds. 

52 

8 

4h 

3 

13 

5 

5 

6 


Total. 


Pounds. 

97 

16 

188 

7 

94 

81) 

81 


An apparatus used in testing the burning quality of tobacco is 
described. A cigar placed in this is smoked at a uniform rate and a 
perfect cone of ash results. 

Chemical changes in tobacco during fermentation, S. W. John¬ 
son ( Connecticut State Bta. Report for 1893, pp. 88-31*) 


Synopsis .—During fermentation three grades of tobacco lost different percentages of 
their total weights, ami the losses fell unequally on the different constituents. 

From a pole-cured crop of tobacco duplicate lots were selected in 
December, 1891, of upper leaves; u short seconds,” or lower leaves on 
the stalks; and u first wrappers,- 7 the best leaves on the stalks. The 
upper leaves were of course not fully ripe when cut, the lower leaves 
were a little overripe, and the u first wrappers ” \fo re cut at the proper 
time. 

One of the duplicates of each class was analyzed, the other cased 
down and fermented. The following table gives the analyses of fer¬ 
mented and uufermetited leaves: 


Analyses of fermented and unfermented leaves . 



A 

it 

O 


Upper leaves. 

Short seconds. ! 

First wrappers. 


Unitor- 

Per- 

Unfe.r- 

Per- 

1 Infer- 

Per- 


mcntecl. 

men ted. 

men ted. 

inonted. 

merited. 

molded. 


Per cent. 

Per cent. 

Per rent. 

Per cent. 

Per vent . 

Per vent. 

Water... 

23. 50 

23.40 

27.40 

21.10 

27.50 

21.90 

Ash*. 

14.80 

15.27 

22.85 

25.25 

15.84 

10.22 

Nicotine. 

2.50 

1.79 

0.77 

0.50 

1.20 

1.14 

Nitric acid {NyO, ; )..... 

1.89 

1.97 

2.39 

2.82 

3.59 

2.35 

Ammonia (NH<p. 

0.67 

0.71 

0.10 

0.10 

0.33 

0,47 

Other nitrogenous matters f. 

Fiber... 

. 12.19 
7.90 

13.31 
8.78 

0.09 
7.89 

0.81 

8.95 

11.31 
! 9.92 

11. 02 
10.42 


Starch.. 

3.20 

3.36 

2.62 

3.01 

2.89 

3.08 

Other nitrogen-free extract. 

29.39 

27.99 

20.28 

28.30 

25. 52 

20.88 

Ether extract. 

3.87 

3.42 

2.95 

3.04 

2.84 

2.92 

1 

100.00 

moo 

100.00 

100.00 

moo 

“moo 


"Free from carbonic acid and carbon. 

1 Nitrogen other than that of nicotine, nitric acid and ammonia, multiplied by 0J. 
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Tlie tipper leaves, short seconds, and lirst wrappers lost by fermentation 9.7, lii.tf, 
ami 9.1 per cent,, respectively, of their total 4 weiglil. 

But while three fourths of the loss in the ease of the short seconds consisted of 
water, in the case of the upper leaves almost three fourths of the loss was of dry mat¬ 
ter. The lirst, wrappers lost a little Icsn dry matter than water. * v * 

The upper leaves lost more than a third of their nicotine, the short seconds some¬ 
what less than half, and the lirst wrappers less than one sixth of it. 

The upper leaves, in which fermentation was evidently the most active, lost more 
than one seventh of their nitrogen-free extract and one fifth of their ether extract. 

The fermentation of lirst wrappers destroyed only 5.8 per cent of tlieir dry 
matter. They lost but a little nicotine, and, aside from the ash, the chief losses were 
of nitrogenous matters other than nicotine and of nitrogen-free extract which includes 
the u gum ” of tobacco. 

Analyses of tobacco stalks when cut and after curing, S. W. 

Johnson [Connecticut State Sta. Report for 1892, pp. 31-34 ).—-August 
22 three lots, A, 0, and D, of four tobacco plants each were selected. 
The lots were as nearly uniform as possible. 

In lot A the lower leaves were ripe, but the whole plants were not 
ready to cut for curing on the stalks. It was cut August 22, the leaves 
stripped off, and the stalk analyzed. 

On September 7 lot D was cut, stripped, and the stalks analyzed. 
The plants were fully ripe. 

On the same date lot 0 was cut and put into a curing barn with the 
leaves on the stalks. On October 10 the leaves were stripped off and 
the cured stalks analyzed. 

Prom the results of these analyses the following table was calculated,* 
it shows how many pounds of the several ingredients were contained 
in the stalks from an acre of tobacco, 8,000 plants: 

Ingredients in 8,000 tobacco stalks. 


Total weight per aero— 

W «tii*. 

Dry matter. 

Starch. 

i><‘vtroso ..... 

Nieoline. 

Total nitrogen... 

Total phosphoric add.... 

Total potash. 

Soda... 

Lima. 

Magnesia. 

Oxide of ironanti alumina 

Sulphuric acid. 

Chlorine. 


A, Cut 
Aii£. 22, 
unripe. 

1). Cat 
Sept. 7, 
ripe. 

C. Cut, 
Sept. 7, and 
cured till 
Oct. 16. 

Pounds. 

1*01111(1$. 

Pounds . 

9,427.0 

9,750.0 

3,438.0 

8,159. 0 

8,422.0 

2,115.0 

1,271). 0 

1,228.0 

1,323.0 

147.0 

189.0 

171.0 

28. 0 

26.0 

8.7 

« 6 

8.8 

* 

25.5 

32.2 

41.8 

r>, r> 

5.8 

7.9 

47.8 ! 

50.6 

54.7 

1.1 

1.1 

0.9 

11.9 

15.4 

14.7 

5.6 

6.8 

6.9 

1.2 

1.3 

0.7 

6.8 

0.3 

7.4 

5.6 

6.5 

6.8 


These figures show a slight gain by the stalk iu almost every ingre¬ 
dient iu the period of growth between August 22 and September 7. 


















912 


EXPERIMENT STATION REOOTit). 


Double carbonate of potash and magnesia for tobacco, 8. W. 
Johnson (Connecticut State Ski. Report Joe tstrj, pp, :il ),—The fol¬ 
lowing table gives Mm analysis of I his Stiissiiirf salt, which has recently 
been recommended as a fertilizer for tobacco: 


Potash. IS, 10 

Soda. 1.10 

lame.„•. 1.20 

Magnesia. 111. 27 

Oxiilu of iron and uliimiiiu_-. &IU 

Chlorine. 0.15 

Carbonic arid.. 112.55 

Water, mostly comlmuMl. 25.12 


100,22 

Tobacco, J. P. Dk Pass (Florida St a. Bui. A To. 10, 1893, pp. 13 ).— 
General directions for the culture of tobacco. All experiments with 
tobacco in 1892 were destroyed by wind, rain, and hail. Analyses of 
soil from a held on the station farm where tobacco was grown and from 
a tobacco field in (Juba are given. The Cuban soil contained a high 
percentage of organic matter, lime, and oxide of iron. There is also 
an analysis of a stalk of tobacco grown in Cuba. 

Experiments in wheat culture, P. E. Emery (North Carolina Sta. 
Bui. No. 91, Apr. 39,1893, pp. 19). 

Synopsis .—A record of the yields of tlie third and fourth years from plats on which 
wheat lias hoou grown continuously. Kainit, superphosphate, and cotton-seed 
meal alone and in combination wore applied yearly to land on which a crop of 
cowpoas was grown every summer, and to land on which no pea vinos were 
grown. The cowpeas increased the yield of grain in 18!U by an average of 
13.78 bushels per acre aud in 1892 by 15.6 bushels. The nso of cowpeas as a 
manure resulted in nearly doubling the number of stalks per stool, increasing 
the height of plants l)y nearly 9 inches, aud the length of heads by § of an inch. 
Tho average results of the four years’ experiment are given, and also notes on an 
obscure wheat disease, tests,of varieties, and seeding at different, depths. 

The continuation of an experiment commenced in 1888, reported in 
Bulletins Hos. 72 and 77 of the station (15. 8. It,, vol. n, p. 272; m, p. 
172), and having in view the determination of the value of pea-vine 
manuring Ibr wheat. 

In 1888 seven twenty-fifth-acre plats wore laid out, half of each plat 
being on laud in which a crop of cowpeas had been plowed under. < hi 
the same half of each plat cowpeas were grown during each succeeding 
summer and plowed under before seediug to wliesit in the fall. The 
other half of each plat was undisturbed between the harvesting of one 
wheat crop and the fall preparation for the next. 

The following table shows the fertilizers applied to each plat and the 
yield per acre in 1891 and 1892 with and without pea vinos, aud the 
gain or loss due to fertilizers: 
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(Ifthis due In commerr/utl fertilizers and coivpea nines. 


No.of 

plat. 

Fertilizers per acre. 

Cost per 
acre. 

drain per acie, j 

(lain due to fertil¬ 
izers.* 

With 
pea vines. 

Without 
pea vines. 

With 
pea vines. 

| Without 
pea vinos. 


1891, 









Bush eh. 

Bushels. 

Bushels. 

Bushels. 

1 

No fertilizer . 

$0. 00 

til. 72 

8. 41 



2 1 

Kainit 300 pounds. 

2. 55 

’ +14. ‘J2 

7.20 


0 as 

3 

Superphosphate 300 pounds . 

2.70 

27.00 

7. 00 

8.90 

1129 

4 ' 

Superphosphate 375 pounds, cot ton-seed 







meal 87.5 pounds, Kainit 37.5 pounds . . 

2.94 

27.03 

8,30 

8.27 

2.03 

5 

No fertilizer. 

0. 00 

19.95 

± ‘>2 


1 

0 

Cotton seed meal 300 pounds. 

3. 00 

24.48 

11. 09 

5.72 

4.78 

7 

Superphosphate 350 pounds, cotton-seed 







meal 17 5 pounds, Kainit 75 pounds . 

5. 88 

28.23 

9.84 

9.47 | 

3.53 


Average actual yield.. 


21.90 

8.12 









1892. 







No fertilizer... 

0. 00 

8.75 

7. 50 



t 1 

ICainit 300 pounds. 

2. 25 

8 81 

5.42 


4 It 

Superphosphate 300 pounds. 

2 55 

26.41 

7.31 

7.70 

1.45 

4 

Superphosphate 175 pounds cotton-seed 







meal 87.5 pounds, kainit 37.5 pounds . .. 

2.82 

27. 24 

0.17 

8.51 

2.01 

f, 

No fertilizer. 

0 00 

18.05 

6.82 



6 

Cotton seed meal 300 pounds . 

3.00 | 

24.90 

11.93 

6.23 

4.77 

7 

Superphosphate 350 pounds, cotton-seed 

i 






meal 175 pounds, kainit 75 pounds . ... 

5.04 | 

24.17 

11.07 

5.52 

4.51 

: 

Average act ual yield.j 

i 

.I 

24.23 j 

8.55 |.| 

i ! 1 



1 'flu. avi.rituT of tlio yields of the two nnmannrodplats has been taken as the basis on which to cal- 
dilute the “ gain. due to fertilizers.” 

t In making up the columns of ’‘gain due to fertilizers,” tlie mean jieldsof the unfertilized plats 
with pea vines has been increased one half on account of disease on plat 1. 

| No correction for diseased area, though the crop was only about two-fchirds of a normal yield. 

§ Not used in making averages and comparisons on account of disease. 

In 1801 the pea vines increased the crop by 1,706 pounds of straw 
and 13.78 bushels of wheat per acre. Phosphoric acid when applied 
in connection with pea vines caused the largest net gain over the 
unfertilized plats and the heaviest financial loss when applied without 
pea vines. In 1802 phosphoric acid with pea vines gave the second 
largest net gain and the second largest loss when applied without pea 
> vines. 

The effect of fertilizers and of pea vines in 1892 on the tillering*, 
height, and length of head of the plants, is seen in the following table: 


Effort of green manuring with cowpeax on the growth of wheat . 


Number of plat. 

Plats without cowpea vinos 

Plats with cowpea vines. 

Average 
number 
of stalks 
per stool. 

Average 
height of 
stalks. 

Average 
length of 
panicler. 

Average 
number 
of stalks 
p .t stool. 

Average 
height of 
stalks. 

Average 
; length of 
panicles. 

1... 

1.80 
1,92 
2. U4 
1.68 
1.76 
1.80 
1.50 

Inches. 
22.0 
20.0 
20.0 
24.0 
20.0 
28.0 
28.0 

Inches. 
1.92 
2.07 
1.90 
2.02 
1.88 
2.11 
2.11 

*2.80 

‘2.24 

4.30 

3.44 

3,00 

3.24 

3.04 

Inches, 
•29.4 
*26.8 
34.4 
35.3 
31.9 

35.6 

36.7 

Inches. 
*2.55 
*2.40 
2.45 
2.58 
2.70 
2.99 
2.75 

*j> _ _ _ 

3. 

4 . 

rj 

o... 


Averages.... 

1.78 


|ggj 



2.64 


*All measurements taken on unaffected or least affected corners. 
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The wheat, was separated into three grades. In 1891 there was in the 
lowest, grade 5.17 per cent of the crop grown after pea, vines, and 10.-115 
per cent of the crop grown without pea vines, tn 18915 the lowest, grade 
contained 1.98 per cent of the crop grown after pea vines and the. same 
proportion of the crop without pea vines. 

Taking the average of four years, the gain per acre in the yield of 
wheat from pea-vine manuring is as follows: With no fertilizers, 9.08 
bushels; with 300 pounds kainit, 10.40; with 300 pounds acid phos¬ 
phate. 10.81; with 175 pounds acid phosphate, 87.5 pounds cotton-seed 
meal, and 37.5 pounds kainit, 14.07; with 300 pounds cotton-seed meal, 
7.83. 

The half of plats 1 and 2, on which pea vines had grown, sulfered 
from an obscure disease. A fungus was found in the roots of the 
wheat plant, but could not be identified. 

Tabulated data for 17 varieties of wheat and for wheat sown at dif¬ 
ferent depths are given. 

Wheat growing and dairying in North Dakota, E. F. Ladd and 
W. H, Whalen (North Dakota Sila. Bui . No. 8, Dec., 1892 , pp. 14 ),— 
Analyses of four grades of wheat found in North Dakota gave the fol¬ 
lowing average results: 


Analyses of different grades of wheat. 


Grade. 

Ash. 

Albumi¬ 

noids. 

Crude fiber. 

Nitrogen- 
free extract. 

Fat. 


* j 

1.79 

17.21 

2.38 

76.25 

2.37 


2.20 

17.1)3 

3.41 

74.01 

2.45 
2.29 


2.24 

18.33 

3.23 

73.91 


2.35 

20.66 

3.24 

71.32 

2.43 



The bulletin contains a statement of the amount of wheat shipped 
from North Dakota, and of the amount of flour, screenings, bran, and 
middlings made from this crop. The fertilizing ingredients contained 
in the bran and middlings are calculated, and dairying is pointed out 
as a means of utilizing the by-products of wheat and thus retaining in 
the State these valuable fertilizing elements. 

Conditions affecting the value of wheat for seed, H. L. Bor. ley 
(North Dakota Sta. Bui. No, 9 , Mar., 1893 , pp. 1-26, figs. 9 ).—-The author, 
in a somewhat popular manner, discusses the principles underlying the 
germination of plaiits and what qualities in seed may be expected in 
the progeny. The influence of water and extremes of temperature 
upon seed and plants is stated. The microscopic structure and the 
process of the germination of the wheat grain are discussed at some 
length. 

Tests of quite a number of samples of suspected seed were made, 
giving from 8 to 96 per cent of germinations. In nearly every case 
field germinations were attempted. The per cent sprouted in the field 
was always much lower than in the germinating apparatus, and the 
condition of the plants produced was proportional to the germination# 
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Frosted, immature, heated, and,winter-bleached wheats were examined 
and their characteristics noted. Germination tests showed them of 
varying value as seed. Whenever such seed must be used a larger 
amount should be sown than if the best quality were used. 

At the suggestion of the director of the station a simple germinating 
apparatus was used with good results. It consists of two shallow pans 
of different diameters $ the larger contains about an inch of water. In 
this is inverted the smaller pan, over the bottom of which is placed a 
folded cloth with the ends dipping into the water. The cloth is uni¬ 
formly moistened and the seed placed between the folds. Geminations 
of good seed are usually completed in four or five days at a tempera¬ 
ture of 55°-80° F. For poor seed a longer period is required. 

The author’s conclusions are as follows: 

The qualifications of different samples of wheat for seed purposes vary with each 
sample; each should he studied as to its own merits. 

When in douht, the dryest, heaviest-, hardest, heat market grades of wheat are the 
ones to rely upon for seed purposes. 

Immature wheats, no matter what the cause, whether drouth, attack of rust, or 
premature harvest, are weakened in seed value, because of lack of full food supply 
in the grain, and perhaps immaturity of the germ. 

Mixed varieties of seed should not he sown because there will be inequality in 
ripening. 

The host grades of frosted seed possess less strength in their first growth from the 
grain than is the case with best grades of mature wheat. 

Wheat that has been wet and subject to freezing and thawing during the winter 
can not safely he used as seed without being tested. 

Any seeds which have at any time been heated because of moisture, when in bulk, 
are very liable to have been injured beyond ability to grow. 

If stacks arc made from well cured, mature wheat, and remain dry throughout 
the winter, the wheat threshed from such in the spring will be as good seed as if 
otherwise stored. 

Wheat threshed from the shocks in the spring of 1802 after winter bleaching was 
generally dead. 

Experiments with oats and wheat, J. F. Duogau (South Caro¬ 
lina Sta. Bui 1 Vo. 7, Sept., 1892, pp. 16 .—Cotton seed and cotton-seed 
meal were compared as fertilizers for oats and wheat, using 2 pounds 
of seed as equivalent in cost to 1 pound of meal.' On land very defi¬ 
cient in organic matter cotton seed gave a larger increase in both crops. 

Superphosphate in amounts of 3G0,240, and 120 pounds per acre was 
applied alone and in combination with 240, 160, and SO pounds of 
nitrate of soda on oats, and the test repeated on two fields of eight 
plats each. Acid phosphate gave but slight increase. ^Titrate of soda 
alone and in combination, largely increased the yield. 

The effect of harrowing wheat in April was tested on twelve plats. 
In five experiments out of six the plats not harrowed yielded slightly 
more than the harrowed plats. 

In a test of fertilizers on wheat, 80 pounds of nitrate of soda and 160 
pounds of cotton-seed meal gave practically the same yield. 

Tabulated data and notes on 6 varieties of oats and 12 varieties of 
w^jeat are also given. 
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HORTICULTURE, 

A* C. Truk, Editor. 

Pour new types of fruits, L. 11. Bailey (New For/.’ Cornell 8Ut. 
But. No. 51, A yr., 1895, pp. 33-45, plates 2, figs. 4). —Illustrated nccoiuita 
of tlie Simon or apricot plum (Prunus simonn), wi nebervy ( Buhus phm - 
nieolasius), Crandall currant (Ribes auroum), and dwaiT juncbcrry (Awe- 
lanchier canadensis , var. oblongifolia). 

tfimon or apricot plum (pp. 34-37).—This fruit was introduced into 
France from China in 1872, and from France into this country* where it 
began to fruit about 1885. 

Tlie fruit is flattened longitudin illy, marked with a deep stem cavity and a very 
prominent suture, and is borne upon a very short stem. The color is very in house 
and striking, being a glowing dark red slightly mottled with lighter shades The 
flesh is yellow, hard, and clings tightly to the somewhat apricot-like pit. The 
flavor in all the specimens which I have tasted is very disagreeable, being mawk¬ 
ish, bitter, and leaving a pronounced hitter almond taste in the month. I have 
never tried a specimen which I could say was edible, and this is an unwilling con¬ 
fession because the fruit is exceedingly attractive to look upon, * * * 

It is not a productive tree so far as I have observed, and I have seen it in many 
different plantations. It bears young, but the fruiting is not profuse. * * * 

The two transcendent merits of the fruit of Primus simonii are the very handsome 
shape and color, and its long keeping qualities consequent upon its hard flesh. 
Ripe fruits will ordinarily keep a week or ten days in good condition. And aside 
from these merits, the tree appears to he as hardy as the common plums. But it 
blooms early and is often caught by late frosts. * * * 

Prim us smonii is a wholly distinct species from any other stone fruit. It is not a 
hybrid between the plum and apricot, as some have supposed. ' *' H 

It grows well upon plum stocks, upon which it is probably oftenest worked in 
the North. It also takes upon the i>c»aeh, and upon the Myrohalan and Marianna 
plums. 

After some years of study of this fruit I am forced to conclude that it is worth¬ 
less for ox’cliard cultivation in New York. It is possible that hybrids between this 
and the peach or other fruits may possess commercial merit. If hybrids could be 
obtained with the peach, they might be expected to be hardier than the peach. As 
an ornamental tree, Primus smonii has distinct merit, its erect poplar-Uko habit, 
interesting conduplieato leaves, early flowers, and glowing fruits making it a con¬ 
spicuous object. 

Wineherrif (pp. 37-40).—This fruit was introduced into this country 
from Japan in 1887, 0 

[As grown at the station] the fruits were very small—as raspberries go—and Hie 
pips were so little connected that the fruit crumbled when picked. Tim fruit was 
cherry red, acrid, and with little pronounced flavor. It had little either in size, 
appearance, or quality to recommend it. * r * * 

If our wineberry gives little promise for fruit, the plants nevertheless possess 
decided merit for certain kinds of*ornamental planting. The bristly rod canes and 
rich leaves with felt-white color beneath render the plant very striking j and the 
bright little fruits remind one of fragile coral heads sprinkled over the plant. 

These fruits are at first inclosed in the burr-like calyx, and this covering is thought 
to afford the plants a, distinct value in keeping insects from the fruit. “The hairy, 
viscous calyx, which covers the berry till it is full grown, effectually repels all 
insects," Prof, Georgeson writes. This may be true; but if the fruit were to develop 
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to the point of commercial usefulness, burrowing insects would undoubtedly find 
this dense calyx to be an excellent protection from outside attacks. The plant is 
about as bardy as tbo common raspberries here, although it failed to endure the 
winters at Row, England (near London)/’ 

Crandall currant (pp. 40-43).—“The 0 mud all currant was named for 
It. W. (Vandall, of Newton, .Kansas, who found it growing wild. It was 
introduced in the spring of 1888.” Data are given to show that the 
fruits are very variable. The author thinks this type of currant may 
be the parent of a new and valuable race of small fruits. 

At its best the Crandall has decided merits. The fruits are large and handsome, 
linn, of good culinary quality, and the plant is thrifty, hardy, and productive. The 
fruits are borne in very short and open clusters, to be sure, but they are not picked 
by the cluster like the red and white currants, but singly like the gooseberries. To 
some people the flavor of the fruit is disagreeable, and it has been called a medicinal 
flavor; but there are others—the writer included—who are fond of them, even to 
eat from the hand. In jues and jellies we have found them to be useful. 

Dwarf jitneberry (pp. 43-45).—The variety known as Success was 
brought to notice in Kansas in 1873 by H. E. Yan Deimm. “The fruit 
ripens here with the early currants and lasts nearly as long as the cur¬ 
rants. Last year the fruits were picked July 18. The berries closely 
resemble huckleberries, as well in flavor as in appearance. They are, 
however, more juicy and palatable than huckleberries.” 

The favorable opinion of this fruit expressed by W. I>. Alwood in 
Bulletin No. 22 of the Virginia Station (E. S. B., vol. iv, p. 728) is 
accepted by the author. Robins are very fond of this fruit. 

Strawberries, L.E. Kinney (RhodeIsland Sta . Bub Vo. 22,pp. 43-58 , 
j plate 1) figs. 7 ).—A popular account, of the methods of culture of straw¬ 
berries and tabulated data for 45 varieties tested at the station. The fob 
lowing varieties are especially commended: Lovett Early, Lady Husk, 
Nu/nber 24, Bubacli, Ohas. Downing, Miner, Haverland, and Gandy. 
VNotes on small fruits, L. R. Taet, H. P. Gladden, and R. J. 
Coryell (Michigan Sta. Bui. No. 92 , Mar., 1893 , pp. 20). —Notes and 
tabulated data for 82 varieties of strawberries, 22of black and 18 of red 
raspberries, It) of currants, and 14 of gooseberries, grown at the station 
in 1802. There are also general notes on insects and fungous diseases 
affecting small fruits, and suggestions regarding spraying. The varie¬ 
ties especially commended are as followvs: Strawberries —for home plant¬ 
ing, Alpha, Cumberland, Sharpless, Parker Earle, and Gandy; for 
market use, Orescent, Pearl, Haverland, Eubach, Parker Earle, and 
Warfield. Raspberries —black, Smihegan, Tyler, Hopkins, Kellogg, 
Mammoth Cluster, Ohio, Shatter (for canning), Gregg, and Nemaha; 
red, Michigan Early, Outhbert, and Turner. Currants —Red Dutch, 
Victoria, White Dutch, and White Grape. Gooseberries —Industry and 
Downing. The Japanese wineberry is valuable u only as a curiosity.” 
'^Report on. fruits, S. T. Maynard (Massachusetts Hatch Sta. Bid 
No. 21, Apr., 1893, pp. 23). —Tabulated data for 06 varieties of straw¬ 
berries, 12 of red and 15 of black raspberries, 13 of blackberries, and 
* W. Watson, in Garden and Forest, vol. v, (1802) p. 66. 
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115 of grapes. The following are especially commended: Strawberries— 
Beder Wood, Belmont, BnbaehNo.5, Edgar Queen, IIoverland, Martha, 
Parker Earle, Parmenter Seedling, Seedling No. M l, and Woolverton. 
Red raspberries— Marlboro, Hansel, and Outliborf. Blackberries— Aga 
warn and Taylor. Grapes— Bevokman, Brighton, Concord, Delaware, 
Iona, Bindley, Moore Early, Winehell, and Worden. Notes on spray¬ 
ing experiments on orchard and small fruits are also given. Bordeaux 
mixture was lbmid to be effective in preventing rust, on the, black or 
Italiau i)oi>lar. 

Further examination of California prunes, apricots, plums, and 
nectarines, G. E. Coi.by (California Sta. Huh No. 101 , Man 5 IS!).'!, pp. 
S).—This is a continuation of work reported in Bulletins Nos. 93 and 97 
of the station (E. S. N., vol. m, p. 78; iv, p. 157). The varieties for which 
notes and tabulated analytical data are given are as follows; Prunes — 
twelve unnamed French varieties, one unnamed Berman \urioty, Prune 
d’Agen, Wangenliehn, Robe de Sergent, Eellcnherg, Hungarian, Bul¬ 
garian, Datte d’Hongric, and St. Catherine. Plums —Coe Golden Drop 
and Yellow Egg. Apricots —Royal, lleuiskirk, Blenheim, Peach, and 
Moorpark. Nectarines —New White. 

The following tables give the average results obtained during ltt'll 
and 1892: 

Average analyses of prunes, plums, apricots, and nectarines. 




Pru 

French 

varieties. 

lies, 

AH 

varieties. 

Plums. 

1 

1 

A pried s, 

Nee in v- 
iues, New 
White. 

PHYSICAL ANALYSIS. 







A verugo weight... 

.grams. 

*10. BOO 

25.600 

00.400 

62.400 

102 500 

Number... 

..per poit lid. 

110, 400 

20.200 

8. 200 

7.5( Ml 

4.400 

Flesh...... 

_per rout.. 

uno 

01.200 

1)5.200 

03. 850 

03.400 

Pits.?. 


5. 800 

5. BOO 

4.800 

ti. 150 

6.000 

FLESH. 







d u ice, pressed_*.,..„. 


8Jh ion i 

78.800 

75,300 

00.000 

Hi*. 300 

Pulp, pressed.*... 

JU ICE, 

........do...,j 

10. non , 

21.200 

24.700 

10,000 

10.700 

Tola) hu gar by copper (inversion) .. 


23, 000 

20.0(H) 

17.070 

13.310 

* 17,170 

Add. in terms of sulphuric (S0 :t ) 

.do.... 

0.310 

0.400 

0.480 

0* OHO 

0.620 

SUGAR, 







T n fresh flesh.... 


30.700 

10.110 

13.251) 

11.030 

15.130 

In fresh fruit... 

.do... 

18.530 

15. 350 

12.890 

11.100 

14. 110 

NITROGEN, 







In whole fresh fruit.. 


0.382 

0.102 

0.181 

0.104 

0.117 

In fresh flesh... 

:.do.... 

0.151 

0.134 

0.150 

0.108 

o, urn 

In fresh pits..... do_ 

Albuminoids in whole fresh fruit (equivalent to 

0,730 

0* 035 

0.550 

0,751 

0,*200 

nitrogen)... 


1.337 

1.012 

1.133 

1.250 

0.731 

ASH {PURE). 







In whole fresh fruit. 


0.578 

0.436 

0,585 

0.401 

0,408 

In fresh flesh... 

.do.... 

0.505 

0. 474 

0.524 

0.477 

0.400 

In fresh pits...do_ 

GENERAL PROXIMATE ANALYSIS. 

0.640 

0. 500 

0.620 

’ 0.668 

0.400 

Water. 

.percent,. 

72.820 

77. 380 

77.430 

85.160 

79.000 

Organic matter... 

.do.... 

20.002 | 

22.134 

22.035 

14.340 

20.502 

Ash... 

.do ... 

0.578 

0.4S0 

0,535 

0.401 

0, 498 

Total. 

* 

300,000 

100, ooo 

100. OUO 

100,000 

100,000 
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Ash analytics of prunes and apricots . 



French 

prunes. 

Royal 

apricots. 


Whole 

fruit. 

Whole 

fruit. 

Pure ash . 

Per cent. 

0 486 

Per cent. 

Composition of pure nali: 

Potash. 

63.83 

9 fJ'J 


Soda.<%. 


Lime... 

4 66 


Magnesia . .. 

5 47 

3.68 

Peroxide of iron... 

2.’ 72 

0.30 
14.08 

2. 68 

8. 07 
0.34 

L68 

0.37 

Oxide of manganese .. 

Phosphoric acid . 

13] 09 
2.63 

5.23 
0.45 

Sulphuric acid ..* . 

Silica . 

(Jhlorino. .. 


Total ... 

90.80 i 
0 08 | 

99.92 

0. 11 

Less excess of oxygen duo to chlorine . 


Total . 

99.81 

99.81 



Proportion of pits to flesh, prunes. —The later work verifies our previous conclusion 
that these fruits contain about seventeen times as much flesh as pits. 

Proportion of pits to flesh, plums. —In these the range in the percentages of pits is 
somewhat less than that for prunes. * * * 

Proportion of pits to flesh , apricots, —For the fully ripe and largely grown varieties 
from all localities the variation of pit percentages is from 5.3 to 7.1, a smaller differ¬ 
ence than is found in the prunes or plums. * * * * 

Proportion of juice to flesh , prunes and plums. —The French prune on the average 
shows the largest proportion of free juice, 4.3 per cent more than the average for all 
the prunes, namely, 83 per cent, or about four fifths of the flesh. * * * Three 

fourths of the flesh of the plum, on the average, is juice, thus showing the prime flesh 
one twentieth more juicy than that of the plum. 

Proportion of juice to flesh, apricots.*— The proportion of juice to flesh is nearly the 
same for all the samples, 90 per cent or nine tenths of the flesh being juice. * ^ * 

frugal' content of the juice, flesh, and fruit, prunes and plums. —The, ripe, juicy, soft- 
fleshed French prunes from all localities yield the highest sugar percentages, averag¬ 
ing in the juice, 23.69 per cent; the hard-fleshed ripe prunes yield an average of 15.24’ 
per cent sugar—6.21 per cent less, while the average sugar for all prunes is 20 per 
cent., or 3.5 per cent less than that of the French prunes. * * * 

The plums, among themselves, show in the juice a narrow range in sugar and 
average about 18.0 per cent, of that substance—some 5.5 per cent less than the French 
prunes, and about 8.5 more than the hard-fleshed varieties. 

frugar content of the juke, jlcsh, and fruit , apricots and nectarines. —Taking the gen¬ 
eral averages of sugar in the juice of prunes and apricots we find that theprunewmu 
over 6 per cent higher; for the whole fruit, 4.2 per cent higher. And as compared 
with the average French prune the apricots show for the juice some 10 per cent, less 
sugar; and for the whole fruit, somewhat over 7 per cent less. In the whole fruit, 
the sugars of the apricots and plums more nearly resemble each other in amount, the 
average difference being 1.79 per cent in favor of the plums. 

From the results at hand, it seems that the nectarine has in the juice nearly 4 per 
cent more sugar than the apricot, following in this respect very closely the plum. 

European reports of these fruits show that the juice of prunes, on the average, 
contains 6,15 per cent sug ar, and apricots 4.69 percent (one case is reported of asmall 
variety of apricots with 16,5 per cent sugar),‘these figures being about three times 
less than those herein presented for these fruits as grown in California. There seems 
thus to be good cause (or tbe preference they have so quickly attained in the market. 

2916—!No* 11-4 
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By reference to tlie small table follow inf?, the lvlatious lommh other of the average 
sugar and acid contents of some California, fruits will readily be seen. For conven¬ 
ience of comparison, the acid is expressed in terms oi sulphuric arid {SO,t}. 

fiu(jur and add content# of i'atifornia fruit#. 


Fruits. 

'Niitiilmr 

of 

analyses. 


11 

Thumps...... 

22 

IfreMeh nrniips . _ _ _ „ _ 

j;i 

Plums.„. ... 

:i 

Peaches from Shasta ami liulte Fouuties. 

Nectarine.. . ..j 

(xiflipcs from various loFjilitios 

M 

1 

Oranges front various localities .j 

Figs (white Adriatic*) front Ivcrn and Fresno 
Oo unties.. 

80 

! 2 


i 



Sugar in 


Arid. 

Outre. 

Flesh. 

Whole 

fruit. 

7Vr cent. 

Pi t cent. 

Per cent 

Percent, 

0.08 

Ul. »i 

31.02 

33.10 

0,40 

20. on 

10.11 

35,35 

0.31 

20. 00 

10.7o 

18, 53 

0.48 

17.07 

13.25 

32.80 

0.24 ! 

! 17.00 

13.40 

12.50 

0. 02 1 

17.17 

15.13 

34.11 

0.50 

21.00 

23.00 

20.00 

1.28 j 

| 30.08 

7.12 

ft. 40 

0.15 

20.00 


10.20 


! __ 


Acid in the juice, prunes* —The maximum is nearly 1 per cent, themiuimum 0.23 per 
cent, and the average O.iO per cent. v * } 

Acid iti the juice, plum#. —The maximum is 1 per cent, the minimum 0.20 per cent, 
and the average 0.48 per cent. ' v H 

Acid in the juice, apricots,— While the acids differ from 0.50 per cent to 0.00 per cent, 
they do not show as groat a diversity as the prunes in this respect, but on the aver¬ 
age contain, like the nectarine, about 0.20 per cent more acid. 

In all these fruits it appears that low acids are combined with high sugars 
# ■* * 

Nutritive values, nitrogen content —[Tabular data show that] the lig rates first in 
flesh-forming ingredients, with little choice between tlm apricots and plums for 
second; and for third place, the prunes and oranges run nearly even. Apparently, 
the nectarine falls far short of the above fruits in these ingredients, but still ranges 
considerably higher than apples nnd pears (from European data only), 

A tabular summary is given oi' tlie food constituents of dried corn* 
mereial French prunes, apricots, grapes, and figs, identical with that 
given in Bulletin 97, except that analyses of two varieties of figs arc 
incorporated. Tlie composition of tlie latter is as follows: 


Food mnstituimtH in dried fr/e* 


Figs. 

White I (Kurojiean) 
Adriatic. J Smyrna. 


Water.... 

Ash.-. 

Crude protein.. 

Crude fiber.. 

Nitrogen-free extract.„. 

Eat.... 

Sugar... 

Free acid, calculated as sulphuric (SO*) 

Total.. 


Per cent. 
25.00 
v>, 21 
4.50 


t 

i 


10.21 


57.00 ! 
0.45 i 


Per cent. 
20.03 
2.45 
ft. 70 


in. i#a 

58, no 


300.00 , 


100. (XI 


Attention is called to the distribution of the nitrogen in the several portions of 
these fruits. First, it is readily seen that the flesh holds 85 per cent of all the nitro¬ 
gen, leaving 15 per cent of it as waste, so far as food values are concerned. Second, 
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the distribution of the nitrogen of the pits of the prunes and apricots to the ker¬ 
nels and shells appears to rate on the whole about the same (12 to 1), although we 
note great variation in this respect in both fruits. 

Afth composition and nitrogen content —Contrary to statements in our previous pub¬ 
lications (Bulletins Noe. 88 and 93 of the station), in which, according to European 
data, the orange stands second (grapes being first) among fruits ii; the quantity of 
mineral matter withdrawn from the soil, we iind that, weight for weight, the fig has 
second place, the orange third, anil the prune, apricot, and plum fourth place; thus 
more than ever bringing before us the fact that we can not safely use European 
results, as heretofore, as a basis of comparison for our fruits. 

A revision of the table published in Bulletin No. 07 ot* the station, 
showing the amounts of fertilizing ingredients removed from the soil 
by different fruits, is given, and the data discussed. The conclusions 
previously drawn are not affected by the additional data. 

Experiments with vegetables and fruits, 1892, W. M. Munson 
(Mame 8ta. Report for 1892 , pp. 59-98, plate 1 , figs. 12). 

Synopsis .—Accounts of experiments with cabbages, tomatoes, eggplants, and fruits, 
in continuation of those recorded in the Annual Report of the station for 1891 
(E. S. R., vol. iv, p. 554). Trimming cabbage plants at transplanting gave uncer¬ 
tain results. Early setting of tomato plants is favored. Bagging the fruit did 
not promote earliness. Experiments in crossing with tomatoes and with egg¬ 
plants gave interesting results. A true hybrid variety of tomatoes was pro¬ 
duced by crossing Lorillard with Currant. 

Cabbages (pp. 60-62).—Trimming off a portion of the leaves of cab¬ 
bage plants at the time of transplanting gave uncertain results. Plants 
handled in pots before setting in the field were earlier and better than 
those grown in boxes. Nonesuch, a new variety, did well at the sta¬ 
tion in 1892, as in 1891. Seeds from Long Island and Washington State 
gave about the same results. 

Tomatoes (pp. 62-75).—Plants of Early Buby, Atlantic, New Jersey, 
and Beauty varieties were set in the field May 19 and June 1 and 15. 
A slight frost and a week of cold weather followed the first setting. 

u Without exception, the average number of fruits and the average 
weight of the product per plant was in direct ratio with the earlmess 
of setting, a direct confirmation of results obtained last year. The 
average weight of individual fruits was not essentially different in the 
first two settings, but was decidedly less in the last lot.” 

Covering clusters of fruits with paper bags did not cause the fruit 
to ripen earlier. Marked differences were observed in the number and 
weight of fruits from duplicate lots of the same varieties. 

The cross between Golden Queen and Ignotum, grown in the college gardens last 
year, gave no indication of any influence of the yellow parent; hut the second gen¬ 
eration was decidedly variable, about half of the plants hearing red fruits and the 
others yellow, with no indication of the desired blush form. 

A selected strain of Golden Queen having a tendency to produce fruit with a 
blush cheek is as yet only imperfectly fixed, hut as grown in the house this tend¬ 
ency is very nicely brought out and the fruits are very attractive. 

A cross between Ignotum and Peach tomatoes produced fruits like 
those of Ignotum, but in greater abundance. A cross between Loril- 
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lard and Peach produced fruits uf intermediate size, and the number of 
fruits was trebled, A hybrid obtained by crossing Lombard (L*/m- 
persieum eseulahim) and Currant ( L. pimphwllifolium) tomatoes is 
described and illustrated. The hybrid produced fruit intermediate in 
size and was quite prolific. The author proposes combining the hybrid 
with Lorillard to increase the size of the fruit. Tabulated data and 
descriptive notes are given for 31 varieties. 

The boat variety grown during the season, all things consideml, wan i\w Opti 
inns. Among the best varieties for general urn are: Ikd >pt inins, IV.rlWUtm, Iguo- 
tum, Lorillard. Pink —Potato Leaf, Beauty, Long Keeper, \W 0 w~~iU 1 UU\n yrnwit. 

Of the newer varieties, Clovolami, Long Keeper, Mifcehc 11, ami Stone are desira¬ 
ble, while Richmond and Yellow Victor do not appear to bo of special value. 

Eggplants (pp. 70-89).—With a view to encouraging the more exten¬ 
sive growing of eggplants in Maine, methods of culture and cooking are 
described, and illustrated accounts are given of 8 varieties. 

With careful treatment the eggplant may be successfully grown in Maine, The 
most important requisites of success are early sowing, vigorous plants, late trans¬ 
planting to the held, warm, rich soil, thorough cultivation, and constant watchful¬ 
ness for the potato beetle. 

The best varieties for this latitude arc Early Dwarf Purple, Early Long Purple, 
Long "White, and possibly Black Pekin. Other large varieties are too late. 

Experiments are reported with crosses of Round White with Black 
Pekin, Giant Round Purple with White Chinese, and Long White with 
Black Pekiu in continuation of those recorded in Bulletin No. 20 of the 
New York Cornell Station (E. S. R., vol. xi, p. 737): 

As a result of four years of breeding, we have as yet obtained no type sufficiently 
constant in color to he of commercial value. We have found, however, a marked 
increase in vigor and productiveness as a result of crossing. 

In the lirst generation the purple-fruited types seem stronger in their power to 
transmit color to the offspring than do the white-fruited typos, and this law appears 
to hold whether the purple type is used as the male or as the female parent.. In 
later generations the inherent strength of the white-fruited types appears more 
strongly than in the first, for in the third generation, after the purple type hud 
twice entered the cross, the effect, of the original white parent in imparting color to 
the fruits was more marked than in the first generation. 

In all cases the white-fruited types appear stronger in the power to transmit form 
. and productiveness. 

Fruits (pp. 90, 91).—Brief notes on varieties planted in the station 
orchard and on experiments with hardy varieties at Perlrnm in Arons 
took County, 

Horticultural notes, E. B. Lake ( Washington ffta. JluL No . 6, OvL, 
1892, pp* 107-117, plate 1 ).—A list of orchard and small fruits, orna¬ 
mental plants, and forest trees and shrubs planted at the station. The 
roots of apple seedlings affected by the woolly aphis are illustrated. * 
Ash analysis of White Globe onions (Connertieut mate Ufa. Re* 
port for 1892, p. 155). —A reprint from Bulletin No, 108 of the station 
(E. S R. ? vol. nr, p, 143). 
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Walter H. Evans, Editor. 

Examination of orchard-grass seed (Connecticut State Sta. Re¬ 
port for 1802, pp, 152-154 ).—Seventeen samples of orchard-grass ( Dac - 
tylis glomerate) seed were secured for testing. Six samples were ob¬ 
tained from State dealers, six from Boston, and five from New York, 
The percentages of purity are given by weight. Duplicate tests of all 
seeds were made, and four tests of the first six lots. The highest 
l'esult in each case is given in the following table: 


Examination of orchard-grass seed . 


Lot. 


A, 

1J 

(.!, 

1 ), 

F. 


U 

I 

.r 


K, 

L. 
M 
N. 
0 


i 


8 


Weight of 
1,000 seeds 

Purity. 

Pure seed 
sprouting. 

Sample of 
seed capa¬ 
ble of 
sprouting. 

Grams. 

Per cent. 

Percent 

Per cent. 

o.m 

58.6 

41.0 

24.0 

0.571 

69.6 

27.5 

19.1 

0.773 

76.1 

43.0 

32.7 

0 537 

67.2 

32.5 

21.8 

0.621 

94.7 

40.5 

38.4 

0.535 

43.9 

30.0 

15.8 

0.729 

92.9 

54.5 

50,6 

0.495 

87.8 

42.5 

37.8 

0.588 

60.3 

44.0 

26.5 

0.838 
None. 

88.2 

79.0 

69.7 

0.G09 

65.7 

4.5 

3.0 

0.902 

98.8 

35.0 

34.6 

0.555 

92.0 

88.0 

81.0 

0.740 

97.7 

70.5 

74.7 

0.745 

81.6 

77.0 

62.8 

0.779 

62.7 

82.0 

51.7 


Of the 17 samples of orchard-grass seed purchased in New York; Boston, and at 
various places in Connecticut, one sample contained as much as 98.8 per cent of pure 
seed, the remainder being chaff. Another [lot M] contained no orchard-grass seed 
whatever, and consisted mainly of Lolium pemine, or other perennial rye grass. Ex¬ 
cluding this sample, the other 16 samples contained on the average 77,4 per cent of 
pure seed. 

Seven out of 16 samples contained notable quantities, from 8.3 to 35.5 per cent, of 
seed of perennial rye grass (Loliirn pc mine) which is less valuable, and sells at a 
lower price, “Tested” orchard-grass seed is quoted at 11 cents per pound, and 
“tested” perennial rye grass at 4J cents. A single sample contained 14.1 per cent of 
a species of Bromus, probably secalinus or chess. 

In one sample as high as 88 per cent of the orchard grass seed sprouted, in another 
as low as 4.5 per cent, and on the average of 16 samples, 50 per cent. 

Taking the 16 samples together, the average quantity of pure orchard grass seed 
which was capable of sprouting was 40 per cent, L e., out of every 100 pounds 
bought, 40 pounds was pure, live seed. Probably the quantity that would produce 
healthy plants was less than this. * 
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WEEDS. 

Walter H. Evans, Editor . 

Some plants injurious to stock, T. A. Williams (South Dakota 
Sta . JBtcl Fo. 38, Feb., 1803 , pp. 18-44, plates 5).—This bulletin treats 
of loco weeds, rattlebox, and ergot. Descriptions are given of the fol¬ 
lowing plants reported as having caused the “loco” disease in cattle: 
Astragalus mollis simus, A . loti floras, A. bisuleatus, A* haydenianus, and 
Oxy tropics lambertL Of these, the first and the last are the most com¬ 
mon and well known of the “loco weeds.” Numerous others nearly re¬ 
lated are to he looked on with suspicion. The symptoms of the disease 
and the treatment recommended in Bulletin No. 35 of the Kansas Sta¬ 
tion (E. S. R., vol. iv, p. 749) are quoted. 

Rattlebox (Grotalaria sagittalis ), a plant of wide distribution, prefer¬ 
ring a sandy soil, is described and figured. This plant seems to be the 
cause of a disease of horses called “crotalism.” The symptoms were 
fully described in Iowa Agricultural College Bulletin, November, 1884, 
from which copious quotations are made. 

The disease in most cases is very ^low in its progress, but proves almost uniformly 
fatal after a number of weeks or months. There is a general decline of bodily vigor 
throughout this period, and the only abnormal symptom in many cases is that of 
marked emaeiation and consequent weakness. Horses that have been kept at pas¬ 
ture through the summer, without work, and where the grass grew in the greatest 
abundance, were so thin in flesh that they walked with the greatest difficulty. A 
critical examination of many of these patients revealed nothing more than the con¬ 
ditions resulting from starvation. This was not uniformly the case. In a number 
of instances there was marked coma or stupor, the animal often falling asleep while 
eating. In some instances the animal would remain standing for a whole week, 
sleeping much of the time with head resting against some object. In a few instances 
the animals lost consciousness, and broke through fences and other obstructions, i 
made post-mortem examinations of five subjects with the most perfect uniformity ns 
to the lesions presented. In every instance there were marked hemorrhagic etttisions 
into the fourth ventricle, the liver and spleen were abnormally dense, tbe walls of 
the intestines were almost destitute of blood, and the stomach enormously distended 
with undigested food. The stomach, with its contents, in some instances weighed 
asnmch as 70 pounds. These post-mortem conditions, together with the clinical 
symptoms, led me to believe the animals were obtaining some poisonous principle 
with their food. 

All examination of tbe pastures showed that the rattlebox was tbe 
only plant liable to cause tbe trouble. Experiments were conducted by 
use of a stomach pump, and an infusion of tbe plant was given a horse 
with fatal results. Tbe symptoms of tbe disease and the result of tbe 
post-mortem examination were tbe same as m tbe previous cases. 

Tbe disease was especially severe during the season of 1892 r some 
stockmen losing 15 or 20 animals of various ages. Tbe plant is not con¬ 
fined to one locality, but is liable to be most abundant in rich, sandy 
loam in river bottoms. It yields readily to cultivation and may be 
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quickly destroyed by clean culture. Preventive treatment by keeping 
tbe weed from pastures and using tonics for the digestion are recom¬ 
mended. 

Ergot ( Glaviceps purpurea) is described as occurring on species of 
wheat grass ( Agropyrum ), wild rye (Blymus), blue joint ( Galamagrostis 
canadensis and 0. confinis ), reed canary grass (Phalaris arundinacea ), 
and blue grass (Poa pratense and P. compressa ), as well as on cultivated 
rye. The life history of ergot, its effect on stock resulting in ergotism, 
and a method of treating ergotism are given. 


DISEASES OE PLANTS. 

Walter H. Evans, Editor. 

Some celery diseases, S. A. Beach (Few York St a. Bid . JYo. 51, n. 
ser ., Mar., 1893, pp. 133-148, figs. 7). —The author gives results of some 
investigations on the subject of celery diseases, together with collated 
information for the benefit of growers of this crop. 

The diseases are grouped as follows: Center blight, stalk blight, and 
leaf spot diseases. Any disease affecting* the center or heart of the 
celery is commonly called center blight. Two troubles of this kind are 
mentioned, both of which the author thinks may be due to similar 
causes. The first, also called soft rot, sometimes destroys the wdiole 
center, but more often appears as blotches or stripes on the tender central 
stalks. The spots are often preceded by a watery appearance of the 
tissues. In the other disease watery patches of a grayish color appear, 
and the leaflets wilt and finally become brown and dead. The flavor 
and appearance of the marketable stalks is injured at the first appear¬ 
ance of the disease. The disease is more prevalent during the hot 
summer months than in autumn, and as a consequence the early varie¬ 
ties sutler most. The green varieties are not exempt, but the self- 
blanching ones seem the most susceptible. This may be due to the 
greater use of such varieties for early crops rather than to any inherent 
reason. A hot, moist atmosphere undoubtedly hastens the spread and 
activity of the disease* When not too badly affected the plants may 
form new centers, and in favorable cases recover. This is especially 
true, the author finds, of young, vigorous plants. 

Spraying, as a remedial remedy, has given negative results. As a 
precaution, the author recommends the destruction of all refuse, blanch¬ 
ing with boards instead of earth during hot weather, experimental 
tests of fertilizers, and treating the seed beds so as to have settings 
free from leaf blight. 

Stalk blight causes a withering of the leaf stalks, and is due to bac¬ 
terial causes. It often starts at the place where some insect lias 
punctured the stalk, but not always. It is not yet considered a serious 
injury to the crop. 
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Of the. spot diseases, those caused by Cercospora apii and Phyltos* 
tieU apii are mentioned as occurring, and the information given is col¬ 
lated from Special Bulletin Q of the New Jersey Stations (E. S. It., vol. 
m, p. 884). 

The leaf spot caused by tfeptoria petroselini , var. apii) is the most 
serious disease noticed by the author during the past season. A de¬ 
scription of the disease and a brief account of its reported occurrence 
in several adjacent States are given. The author has found that the 
pycnidia may occur in the fruiting stalks or on the seeds themselves, 
and that the disease may spread from the use of affected seed. The 
spots may be plainly seen upon the seed and such seed should be re¬ 
jected. Spraying the seed bed is urged as important and detailed 
results of spraying experiments are given. Dilute Bordeaux mixture 
aud ammoniacal carbonate of copper were tested, the use of either 
'■proving highly advantageous to the young plants. 

Experiments were conducted to test the value of various fungicides, 
the efficiency of few and frequent sprayings, and to determine the 
amount of copper adhering to the plant when prepared for market. 
Plats were sprayed with Bordeaux mixture, ammoniacal copper car¬ 
bonate, and potassium sulphide solution. The applications were made 
twice a week, once a week, and once in two weeks. The semiweekly 
application gave the best results, and Bordeaux mixture was more 
efficient than either of the other solutions. 

Analyses of a large number of specimens as prepared for market 
were made. They had been sprayed from one to ten times, yet in all 
the percentage of copper was so small that from 10,000 to 90,000 stalks 
would have to be eaten to secure an injurious dose of copper. 

Prevention of potato scab, II. L. Bullet (North Dakota Sta. Bui . 
No. 9 , Mar., 1893 , pp. 27-41 .—A report ou the continuation of the inves¬ 
tigations recorded in Bulletin No* 4 of the station (E. S. It., vol. m, p. 
019), on the prevention of potato scab. Tabulated information is given 
of experiments with Bordeaux mixture, corrosive sublimate, and potas¬ 
sium sulphide to test their value as fungicides for the control of potato 
scab. In the field tests the corrosive sublimate, 0.003 per cent solution, 
gave 99 per cent of potatoes free from scab ; Bordeaux mixture 55 per 
cent; and potassium sulphide 5 per cent. The untreated rows pro¬ 
duced 99 per cent of scabby tubers. 

Spraying experiments, W. M. Munson (Maine Sta. Report for 1892, 
pp* 92-98 ).—Experiments were conducted during* the past season in two 
orchards for the prevention of apple scab by spraying the trees with 
fungicides. Three formulas were employed, viz, modified eau celeste, 
consisting of 2 pounds copper sulphate, pounds soda carbonate, 
pints ammonia, and 30 gallons water; ammoniacal solution of copper 
carbonate, consisting of 5 ounces copper carbonate, 3 pints ammonia, 
and 50 gallons water; and a third solution consisting of 3 ounces cop¬ 
per carbonate, 1 pound ammonium carbonate, and 50 gallons water. 
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Duplicate series of tests were made and tables are given slowing' the 
results. 

Some of tie experiments were conducted to ascertain when and liow 
often to spray. The season was an unfavorable one for the use of 
fungicides, as rain fell nearly every time within twenty-four hours after 
spraying. The results obtained were practically the same for each 
orchard. The author summarizes his conclusions as follows: 

(1) Spraying with copper solutions proves an effective means of checking the 
apple scab. 

(2) The average increase in the amount of salable fruit on the trees sprayed with 
the least effective solution over that on the unsprayed trees was SO per cent, while 
the increase on trees sprayed with eau celeste was nearly 52 per cent. 

(2) Eau celeste proves more effectual than does the ammonia-copper carbonate 
solution, hut as used there was a slight injury to the surface of the fruit. 

(i) Indications point strongly to the value of spraying early in the season, before 
the blossoms open. 

(5) Repeated applications of the fungicide during the season are beneficial. 

Profit in spraying, W. J. Green (Ohio Sta . Bui No. 48, Feb., 1893 , 
pjp. It). —A popular report upon the use of fungicides and insecticides 
in the orchard and vineyard. Formulas are given for a dilute Bor¬ 
deaux mixture, a copper-arsenic solution, and an ammoniaeal solution of 
copper carbonate, with complete directions for their preparation and 
use. Detailed directions are given for the spraying of plums, apples, 
pears, quinces, cherries, peaches, raspberries, grapes, and potatoes. 

The following summary is taken from the bulletin: 

(1) The profit to be derived from spraying orchards often exceeds 1520 per acre, and 
for vineyards is much more. The fruit crop of the State would he enhanced in value 
by several million dollars annually if the practice were generally followed. 

(2) Combined fungicides and insecticides are recommended whenever applicable, 
because of a saving of time; a less liability of injuring foliage; greater efficiency 
in some cases, ami as a precautionary measure in others. 

(3) Dilute Bordeaux mixture, copper-arsenic solution and ammoniaeal solution of 
copper carbonate are the most useful fungicides for the treatment of the diseases 
herein mentioned, and the first 1ms the widest range of usefulness of all. 

(4) Early spraying is the key to success in the use of fungicides. 

(5) For the plum curculio and shot-hole fitngus use Bordeaux mixture and Paris 
green combined, making three or four applications. 

Jt is not known that this treatment will prevent the black knot, but cutting away 
and burning the diseased branches will accomplish the result. 

(0) Scabby apples rot much earlier than those free from seab, and spraying with 
fungicides will save at least 50 per cent of this loss. 

(7) Spraying with fungicides in the season of 1892 prevented much of the early 
dropping of apples, which is usually attributed to wet weather. 

(8) For apples, two applications of Bordeaux mixture before blooming are ad¬ 
vised, and two of the same mixture after blooming, with Paris green added. 

(9) The same treatment is recommended for the pear as for the apple, before 
blooming, but the copper-arsenic solution is advised after blooming. 

(10) The Bordeaux mixture, if used too late, causes a russet appearance on both 
pears and apples. 

(11) The quince may be treated the same as apples, or with Bordeaux mixture 
alone. 
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(12) The treatment advised tor the cherry consists in making two or three applica¬ 
tions of Paris green, 2 ounces to 50 gallons of water. 

(IS) Peach trees and American varieties of plums have very tender foliage, and 
must he treated with very weak mixtures, if at all. 

(14) Raspberries may be treated with. Bordeaux mixture alone; grapes with the 
same until the fruit sets, after w T hich use copper carbonate. Potatoes should be 
sprayed at least five times with Bordeaux mixture and Paris green. 

Report of the mycologist, W. C. Sturgis (Connecticut State Sta . 
Report for 1892, pp. 36-49, figs. 2).—Pole-sweat of tobacco (pp. 30-30).— 
The experiments outlined in the Annual Keport of the station for 1891 
(E. S. B., voL hi, p. 773) were continued, and the value of artificial heat 
during unfavorable atmospheric conditions was tested. In connection 
with the newly organized tobacco experiment station (see p. 907), a 
curing barn was built at a cost of $741.93, upon the principles of ventila¬ 
tion suggested in 1891. It was found to be suited to the needs of this* 
work and that the temperature could be kept at any desired degree. 
The bam was filled August 29 and 30, and, with the exception of three 
days, the weather was clear and cool throughout the period of curing. 
On this account the test of the barn could hardly be said to have been 
a very complete one. ISTo pole-sweat was noticed, and as a result it was 
impossible to continue the study of the organisms producing the decay. 

j Experiments with potatoes (pp. 39-42).—Bordeaux mixture, ammoniacal 
solution of sulphate of copper, and acetate of copper were tested on a 
large scale as preventives for potato blight and rot. Two fields were 
chosen where, in previous years, the crop had suffered severely. The 
same varieties and cultivation were employed in each case. Paris green 
was added to the fungicides. The first spraying was begun June 15, 
and, as there was no appearance of rot owing to the dry weather, the sec¬ 
ond spraying was given on July 6. On July 10, the vines began to 
show blight, but no Phytophthom appeared on any vines, sprayed or 
check. The yield averaged for the plats sprayed with fungicides as 
follows: Sprayed with Bordeaux mixture 291 bushels, with copper sul¬ 
phate solution 1404 bushels, with copper acetate 181 bushels, and with 
a simple solution of copper sulphate 272 bushels per acre. The general 
crop was considered a failure. The author’s conclusions from his work 
are as follows: 

(1) Bordeaux mixture, even of half the usual strength, viz, copper sulphate 3 
pounds, lime 2 pounds, and water 22 gallons, exercises a marked effect upon potato 
vines, considerably increasing their vitality and period of growth. 

(2) In this respect Bordeaux mixture is superior to the ammoniacal solution of 
copper sulphate, and to copper acetate. 

(3) The ammoniacal solution of copper sulphate prepared according to Johnson's 
formula has one serious objection. The carbonate of ammouia is not only difficult 
to procure in a perfectly fresh condition, but upon exposnre to the air loses water 
and ammonia, becoming in the course of a few days soft and opaque, in which 
condition considerably more of the salt is required than when fresh to dissolve the 
same quantity of copper sulphate. It is possible, of course, to procure the ammonia 
salt fresh and make up at once a sufficient quantity of the concentrated solution of 
copper sulphate to last during the season, but the quantity required for a season’s 
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spraying is not often known accurately, and on the whole it would seem more con¬ 
venient to use liquid ammonia as a solvent, for the copper salts. 

(4) The expenditure of time and labor in the application of Bordeaux mixture to 
potato vines, even with imperfect apparatus and methods, is much less than would 
he expected; the labor of three or four men for 1 hour and 20 minutes being suffi¬ 
cient to apply the mixture thoroughly to an acre of potatoes almost fully grown. 
If the mixture is prepared in the proportion of copper sulphate 6 pounds, lime 4 
pounds, and water 50 gallons, the cost of chemicals would, he about 28 cents per 
acre for each application, about 63 gallons being required to spray that area. 

Quince diseases (pp. 42-44).—The experiments of former years on the 
value of fungicides as compared with Bordeaux mixture for leaf spot 
(Untomosporium maculaium) were continued. The fungicides tested 
were ammoniaoal solution of copper sulphate, modified eau celeste, ace¬ 
tate of copper solution, copper sulphate solution, and powdered steatite. 
Two trees were set aside for each fungicide, and three applications were 
given. The trees sprayed with copper acetate in suspension seemed 
nearly free from rust, and this fungicide will he investigated further. 
None of them were in any way superior to Bordeaux mixture. 

The author’s attention was called to the presence of black rot {Splm 
ropsis malorum) on the fruit of quinces. The trees bearing the affected 
fruit had been sprayed three times with Bordeaux mixture, the last 
application on July 20. The rot ran rapidly through tlie fruit, leaving 
it dry and mummified and about a fourth its original hulk. Some 
varieties seemed more susceptible than others. As the disease did not 
appear until late in August, one or two additional sprayings with Bor¬ 
deaux mixture would probably have prevented the attack. All mum¬ 
mified fruit should be removed from the trees and burned. 

Celery blight (pp. 44, 45).—Powdered sulphur and potassium sul¬ 
phide were tried under direction of the station, as fungicides for celery 
blight ( Cereospora apii). The gardener using them claims that sulphur 
is the better fungicide, and that where it was dusted four times he did 
not lose a stalk. 

A nematode disease of asters (pp, 45-49).—The author’s attention was 
called to a disease of asters that is widespread throughout New Eng¬ 
land. l\\ addition to asters, it appears on calendulas, marigolds, and 
zinnias. 

As it appears in asters, the disease is first manifested when the plants are about 3 
inches high. The younger portions of the plant begin to put out long, spindling shoots, 
which are provided here and there with dwarfed and misshapen leaves. These 
shoots present an unhealthy appearance, as though grown in the dark; they are of 
a pale yellow or whitish color, and eventually produce dwarf flowers, which, lijce 
the shoots themselves, are bleached or etiolated. From the bleached and spindling 
appearance of the plants, the diseased condition is known among florists as white- 
legs.” 

One symptom which always accompanies the disease has been overlooked by those 
who have examined the diseased plauts. At a late stage of the disease the stem of 
the plant exhibits signs of decay, beginning near the ground and gradually spread¬ 
ing iqnvards until sometimes the whole stem, especially the internal tissue, is in¬ 
volved. 
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The resemblance between this disease and one due to the u blue 
aphis v m noted, also the ineffectual use as remedies of sulphur, tobacco, 
and water heated to 140° b\ An examination of the roots showed an 
abundance of minute galls containing nematodes. The decaying tissues 
of roots and stems were infested by the parasite, but none were found 
in the leaves or dowers. Specimens were submitted to Prof. G. E. 
Atkinson for determination, and two genera of nematodes were found, 
Bhabditis and Aphelenelms. The latter is probably the primary cause 
of the disease. 

Sterilizing by heating the soil is advised, or planting in new turf soil. 
A simple apparatus is described for sterilizing the soil. Attention 
must be given to the fertilizers used. Ivainit has been used success¬ 
fully against nematodes, while stable manure is, as a rule, one of the 
poorest fertilizers that can be employed. Alkaline conditions of soil 
seem fatal to nematodes of all kinds. Bronth and hard freezing will 
also destroy them. All diseased plants should be pulled up and burned 
in autumn while harboring many of the worms. When advisable, on 
account of inability to employ other methods, the use of u catch plants’ 7 
may be resorted to as a means of ridding the soil of these pests. 


ENTOMOLOGY. 

The bud moth, M. Y. Slingekland {New Yorlc Cornell Sta. Bui 
No. 90, Mar., 1893,2)}). 29, Jigs. 8).—During the season of 1891 the bud 
moth (Tmetocera ocellana) was the most prominent apple pest reported 
to the station. As it attacks the opening leaf and flower buds, it may 
cause serious damage, both to the fruiting and nursery stock, It is 
most troublesome to the apple, but it also attacks pear, plum, cherry, 
quince, and peach trees. The American bibliography shows that it was 
imported into this country about 1841, and lias spread to the Missouri 
on the west and the District of Columbia on the soutli. 

The pest makes its presence known early in the spring as soon as the buds begin 
to open, usually about May 1 on early varieties* and a week or ten days later on late 
varieties. Our correspondents reported that in 1891 Greening, Baldwin, and King 
apples suffered the most. The caterpillars work in opening fruit and leaf buds, often 
eating into the buds, especially the terminal ones, so that all new growth is stopped. 
Such work in but a few buds, on a nursery tree especially, soon checks and disfigures 
its symmetry of growth, and often spoils the tree for marketing. This fact makes 
this insect one of the worst pests to be dreaded by nurserymen. On larger trees, 
unless the pest is very numerous, this disfigurement of the natural growth is not so 
noticeable. 

More often the pest does not begin its work until the buds are nearly half opened. 
In this case the caterpillars feed upon the central portions of the buds; if fruit buds, 
upon the unopened dowers. The central leaves and flowers are tied together with 
silken threads, and when the pest needs more food it draws in and fastens an outer 
leaf or flower. In a short time some of the partly eaten leaves in this nest turn 
brown and become detached from the branch, thus rendering the work of the pest 
quite conspicuous. This tying together of the leaves and flowers and the brown 
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appearance of many of tlio leaves are tlie most characteristic indications of the pres¬ 
ence of the pest on large trees. 

In some eases, especially on the tender shoots of young trees, the caterpillar, after 
destroying the hud, burrows down the center of the shoot, thus causing it to die 
hack for several inches. 

Later in the season, in July, the work of the recently hatched caterpillars may 
he seen on the under side of the leaves. They feed upon the lower side of the leaf 
near the midrib, leaving the veins and upper epidermis of the leaf. As the area 
over which the caterpillar has fed soon turns brown, its work is quite easily seen. 
The number of leaves found thus affected in July and August will indicate whether 
the pest will he numerous the coming spring or not. 

There is nothing about the appearance of the tree itself in winter that would indi¬ 
cate whether the pest was present or not. As the caterpillars hibernate and are so 
securely hidden, it would be very difficult for an ordinary observer to find them and 
thus to determine whether the pest is present in alarming numbers. 

The larva or caterpillar .—When first hatched, the larvae are only about 0.04 of an inch 
(1 mm.) in length, slightly hairy, and of a light-green color with a dark-brown shield 
on the first thoracic segment; the head is nearly twice as wide as the body and of a 
shining dark-brown color. In a few hours the larva changes to a light seal-brown, 
color and the head and thoracic shield become nearly black. The lame go into 
hibernation when about half grown, and appear upon the opening buds in the spring 
as little light-brown caterpillars, about 0.16 of an inch (4 mm.) long, with a black head 
and thoracic shield; the anal shield on the dorsum of the last segment is scarcely 
darker in color than the body. 

When the larvae are full grown they measure about one half'an inch (13 mm.) in 
length and ai’e of a cinnamon-brown color, with the head and thoracic shield shin¬ 
ing black and the anal shield sometimes considerably darker than the body. Light 
colored hairs arising from minute dark spots on slight elevations sparsely clothe the 
body. The three pairs of true legs borne by the thoracic segments are black; the 
five x>airs of pro-legs are of a fleshy nature and borne by the fourth, fifth, sixth, sev¬ 
enth, and last abdominal segments. 

The pupa .—If the nests made by the larvse he examined in the latter part of June 
the pupa* may be found in a tube of dead lea ves. They are about 0.27 of an inch 
(7 mm.) in length and of a light-brown color. Each segment of the abdomen is pro¬ 
vided on the dorsum with two rows of small tooth-like processes pointing caudad, 
and there are several hook-like bristles projecting from the caudal segment. 

The moth or adult insect .—“Tbe fore wings expand about three fifths of an inch. 
The head, thorax, and basal third of the fore wings, and also the outer edge and fringe, 
are dark ashen gray; the middle of the fore wings is cream white, marked more or less 
with costal streaks of gray; and in some specimens this part is ashy gray, hut little 
lighter than the base. Just before the anal angle are two short horizontal black 
flashes followed by a vertical streak of lead-blue, and there are three or four similar 
black dashes before the apex, also followed by a streak of lead-blue. 

The hind wings above aud below and the abdomen are ashy gray. The under side 
of the fore wings is darker and has a series of light costal streaks on the outer part.” 

* Tlxe half-grown larvae hibernate on the twigs under a silken covering, 
leaving it about the time the buds begin to expand. The feeding is 
mostly done at night. The average period of pupation is ten days, and 
the moths appear about July 5 to 10 in the latitude of New York. The 
author found the eggs usually deposited singly on the under side of the 
leaves, and the period of incubation to be from seven to ten days. The 
summer habits of the larva and its hibernation are fully discussed. A. 
single brood is considered the normal number, with possibly two broods 
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at its southern limit. The author shows that what has been taken for 
two broods may be explained by the fact that the larva spends part of 
its life in two seasons. 

Three parasites have already been reported in tins country as prey¬ 
ing on the bud moth. The author mentions another, a wasp (Odynems 
catsUUensis ), which uses large numbers of larva) with which to store its 
egg cells. 

The question of preventing the ravages of the bud moth is considered, 
and the author concludes the best treatment is a spray of Paris green 
in water or Bordeaux mixture at the rate of 1 pound to 200 gal¬ 
lons. The first spraying should be done before the buds have attained 
any considerable size, and a second should follow just before the flower 
buds open. As several other insects attack the orchard about this 
time, the two sprayings will greatly reduce all of them. It is imprac¬ 
ticable to attempt any treatment for the eggs or adults. A July spray¬ 
ing may destroy some of the newly hatched brood. 

The classification of insects and their relation to agriculture, 
O. Lugger (Minnesota 8ta.Bui Fo. 38, Mar., 1893,pp. 75-143, figs. 85). 
—A popular introduction to the study of insects, together with two arti¬ 
ficial classifications for the easy determination of the seven great groups 
of Hexapoda, namely, Hymenoptera, Coleoptera, Grtlioptera, Heurop- 
tera, Lepidoptera, Diptera, and Hemiptera. Bach of these divisions 
is subdivided and so described or figured as to make it possible for one 
to readily determine at least the more common insects and to distin¬ 
guish between the insect friend and enemy. 

The author considers the subject of combating noxious insects under 
two heads—natural and artificial methods. In the first category he 
places all means employed except the use of insecticides, these being 
artificial. As far as possible the employment of the natural methodsis 
preferred, as less liable to kill beneficial insects with the noxious ones. 
Sueh methods are based upon a knowledge of thehabits of the insects. 
The principal ones mentioned are: Use of nets, traps, and baits, jarring, 
lights, destroying eggs, burning old rubbish, concentrating insects upon 
favorite food plants, high culture, rotation or omission of crops, selection 
of varieties, early and late sowing, plowing, mowing, introducing para¬ 
sitic diseases and insects, etc. 

Bor the artificial methods, directions are given for the preparation 
and application of the following insecticides: Paris green, London pur¬ 
ple, white hellebore, pyrethrum, tobacco, soaps, kerosene emulsion, 
bisulphide of carbon, carbolic acid, etc. 

General directions as to how and when to apply insecticides and the 
points to he considered in selecting spraying apparatus are given. 



FOODS—ANIMAL PRODUCTION. 


933 


FOODS—ANIMAL PRODUCTION. 

E. W. Allen, Editor . 

Proteids of the flaxseed, T. B. Osborne (Connecticut 8tatc Sta. 
Report for 1892, pp. 132-137 ).—The author separated from ground flax¬ 
seed a globulin, an albumin, a proteose, peptone-like bodies, a proteid 
resembling both globulin and albumin, and a proteid not extracted by 
| sodium-chloride solution but soluble in dilute potash solution. The 
globulin was obtained in a crystallized form and it is believed in a pure 
j state. Analysis showed it to agree so closely in composition with,the 
j globulin obtained from the squash seed as to leave no doubt of the 
identity of the two. 

In pure distilled water at 20° C. tills proteid, whether separated from solution by 
cooling or by dialysis, is wholly insoluble, while in water at 40° it is very slightly 
soluble. In 10 per cent sodium chloride solution it is mostly soluble, a part (Weyl’s 
“albuminate”) generally remaining undissolved, which, however, dissolves readily 
on warming the solution, and partly separates, on cooling, in very finely developed 
crystals. In glycerin diluted with water the substance separated by dialysis is 
wholly insoluble, either at 20° or 40°, while the substance separated from a warm 
sodium-chloride solution is largely soluble at 20°. 

It dissolves easily in 0.2 per cent potash solution, and is thrown down by exact 
neutralization without change of composition or properties. 

This globulin, when separated by dialysis, dissolves in 10 percent sodium-chloride 
■ brine to a solution which, on heating, gives successively three minute coagula of 
other globulins at 67°, 80°, and 88°, respectively. 

Saturation with sodium chloride gives a small precipitate, which consists partly of 
these other globulins, for the filtrate from this precipitate, when diluted so as to con¬ 
tain 10 per cent of sodium chloride, yields but a trace of coaguluin on heating to boil¬ 
ing, while the precipitate itself dissolved in 10 per cent sodium chloride yields a 
solution which coagulates at the various temperatures observed in the solution before 
saturation. 

Saturation, with ammonium sulphate and also with magnesium sulphate completely 
precipitates this proteid from its solutions. 

The flax albumin was obtained from the solution from which the 
globulin had been separated. This liquid gave no eoagulum on heat¬ 
ing unless it was concentrated to a small volume. When this eoagulum 
was removed hy dialysis a precipitate was produced in the dialyzed 
liquid on the addition of about 2 per cent of sodium chloride and a 
little hydrochloric acid. This precipitate resembled an-albumin in its 
solubility in water, and a globulin in that when precipitated by salt and 
acid it formed an acid compound soluble in water nearly or wholly 
free from salts. It was precipitated from such solutions by neutraliza¬ 
tion with sodium carbonate. Similar substances found by Chittenden 
and Osborne in the maize kernel were described as albumins. 

With this albumin there was precipitated a proteose closely resem¬ 
bling in composition the deutervitellose obtained by Chittenden and 
Hartwell from the crystallized proteid of the squash seed. 
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“The composition of the peptone and that of a small amount of proteid 
extracted by potash water after exhausting flax meal with sodium-chlo¬ 
ride solution could not be determined.” 

All attempts to determine the amount of these various substances 
failed because of their change while in solution to nonproteid bodies. 
The author is unable to state exactly the factor for calculating the pro- 
teids in flaxseed from the nitrogen found, but from his studies is led 
to believe that the factor 5.55 (instead of 6.25) is not far from correct. 

Crystallized vegetable proteids, T. B. Osborne ( Connecticut State 
St a. Report for 1892, pp. 138-142). —The author reviews the literature 
relating to this subject and calls attention to the lack of definite, reli¬ 
able knowledge regarding the composition and properties of* certain 
crystallized proteids. He reports the results of comparative studies on 
the crystallized globulins of the Brazil nut. oat kernel, hemp seed, 
castor bean, squash seed, and flaxseed. The crystallized globulins of 
the oat kernel and the Brazil nut are, he believes, distinct substances. 
This belief rests, aside from slight differences in composition, on differ¬ 
ences between the solubility of the two substances in distilled water 
and the behavior of their solutions in brine towards sodium chloride, 
magnesium sulphate, and heat. The behavior of the two bodies is in 
each case strikingly different. 

The crystallized globulins of the hemp seed, castor bean, squash seed, 
and flaxseed are almost identical in composition and very similar in 
behavior towards reagents and heat. 

“It is at present impossible to assert that these four globulins are 
the same, but since differences exist between different preparations of 
globulin from the same seed as great as those found among the globu¬ 
lins of these different seeds, the writer is disposed to consider these 
four globulins as identical.” 

Proteids of the wheat kernel, T. B. Osborne and C. L. Yoorhees 
(Connecticut State Sta. Report for 1892 , pp. 143-146 ). —The following 
proteids are described by the authors as occurring in the wheat kernel: 

(1) A Globulin belonging to the cla^s of vegetable vitelline, soluble in saline solu¬ 

tions, precipitated therefrom by dilution and also by saturation with magnesium 
sulphate or ammonium sulphate, but not by saturation with sodium chloride; 
partly precipitated by boiling, but not coagulated at temperatures below 100° C. 
The wheat kernel contains between 0.6 and 0.7 per cent of this globulin. v * * 

(2) An Albumin, coagulating at 52°, which differs from animal albumin in being 
precipitated on saturating its solutions with sodium chloride or with magnesium 
sulphate, but not precipitated on completely removing salts by dialysis in distilled 
water, kt was found to form between 0.3 and 0.4 per cent of the wheat kernel, 

* w 

(3) A Frofeme, precipitated (after removing the globulin by dialysis and the 

albumin by coagula tion) by saturating the solution with sodium chloride, or by add¬ 
ing 20 per cent of sodium chloride and acidifying with acetic acid. * * * 

(4) (rUaflin, soluble in dilute alcohol and forming about 4.25per cent of the seed. 

* * * It is soluble in distilled water to opalescenr solutions which are precipi¬ 
tated by adding a very little sodium chloride. It is completely insoluble in abso¬ 
lute alcohol^ but slightly soluble in 90 per cent alcohol, and very soluble in70 to 80 
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per cent alcohol; it is precipitated from these solutions on adding either much 
water or strong alcohol, especially in the presence of much salts. Soluble in very 
dilute acids and alkalies and precipitated from these solutions by neutralization, 
unchanged in properties and comxjosition. This proteid is one on which the forma¬ 
tion of gluten largely depends. 

(5) Glutenin, a proteid insoluble in water, saline solutions, and dilute alcohol, 
which forms the remainder of the proteids of the wheat kernel, generally about 4 to 
4.5 per cent of the seed. This substance is soluble in dilute acids and alkalies and 
is precipitated from such solutions by neutralization. * * * 

Wheat gluten is composed of gliadin and glutenin. Both these proteids are neces¬ 
sary for its formation. The gliadin with water forms a sticky medium, which by 
the presence of salts is prevented from becoming wholly soluble. This medium 
binds together the particles of flour, rendering the dough and gluten tough and 
coherent. The glutenin imparts solidity to the gluten, evidently forming a nucleus 
to which the gliadin adheres and from which it is consequently not washed away by 
water. Gliadin and starch mixed in the proportion of 1 to 10 form a dough, but 
yield no gluten, the gliadin being washed away with the starch. The flour freed 
from gliadin gives no gluten, there being no binding material to hold the particles 
together so that they may be brought into a coherent mass. 

Soluble salts are also necessary in forming gluten, as in distilled water gliadin is 
readily soluble. In water containing salts it forms a very viscid, semifluid mass, 
which has great power to bind together the particles of flour. The mineral constitu¬ 
ents of the seeds are sufficient to accomplish this purpose, for gluten can he obtained 
by washing a dough with distilled water. 

No ferment action oecurs in the formation of gluten, for its constituents are found 
in the flour having the same properties and composition as in the gluten, even under 
those conditions which would be supposed to completely remove antecedent proteids 
or to prevent ferment action. All the phenomena wliich have been attributed to 
ferment action are explained by the properties of the proteids themselves, as they 
exist in the seed and in the gluten. 

Analyses of feeding stuffs (Connecticut State Sta. Report for 1892, 
pp. 147-151). —Analyses of cotton-seed meal, cotton-seed feed, linseed 
meal, cream gluten, gluten meal, wheat feed, wheat bran, wheat mid¬ 
dlings, oat feed, Western corn meal, corn-and-eob meal, hominy feed, 
kiln-dried starch feed, Buffalo kiln-dried sugar meal, malt sprouts, and 
buckwheat flour. 

Practical stock-feeding, B. W. Kilgore (North Carolina Sta. Ral. 
No. 90, Apr , 14,1898, pp . 30). —This bulletin is devoted to a practical 
discussion of the composition of feeding stuffs, the functions of food 
nutrients in animal nutrition, digestibility of feeding stuffs, feeding 
standards, calculation of rations, fuel value of feeding stuffs, etc. The 
discussions are supplemented by numerous tables showing the com¬ 
position and digestibility of feeding stuffs, the digestible food nutrients 
in different quantities of a large number of feeding stuffs, and the 
results of tests of the digestibility of cotton-seed products, the last taken 
from Bulletin No. 87 d of the station (B. S. B., vol. iv, p. 736). 

Cattle-feeding, F. A. Gulley and M. Moss (Arizona Sta. Rid. No. 
8 , Mar., 1893 , pp. 10.) 

Synopsis. —A comparison on native steers of feeding alfalfa and sorghum alone and 
combined showed the best results from feeding the two together, and the next 
best from feeding alfalfa alone. 

2916—No, 11-5 



936 


EXPERIMENT STATION RECORD. 


Alfalfa and sorghum are mentioned as the two most profitable sources 
of cattle food on irrigated lands in Arizona. To compare each of these 
feeding stuffs with the other and with a mixture of the two, three lots of 
7 native steers each were fed from November IS to January 1, seventy- 
one days, as follows: Loti, sorglmm alone 5 lot 2, alialfa alone 5 lot 3, 
alfalfa and sorghum mixed. They were feci in separate iields, twice 
daily. The sorghum was a mixture of saccharine and non-saccharine 
varieties. It was cut as the seed was ripening, shocked in the field, 
and fed whole. The amount of each food given was regulated by the 
appetites of the animals. During the trial the lot on sorghum gained 
29.8 pounds, the lot on alfalfa 78.3 pounds, aud the lot on the mixture 
of sorghum and alfalfa 96.4 pounds per head, showing a decided ad¬ 
vantage from feeding the two foods together. 

Following this trial, the three lots were all fed to March 1 on alfalfa 
alone. During this time the largest gain, 43.2 pounds per head, was 
made by the lot which had previously received sorglmm; the next 
largest, 35.23 pounds, by the lot which had received alfalfa alone. The 
steers were very wild, so that much difficulty was experienced in weigh* 
ing the individuals of each lot separately. Tliis was done, however, 
on several dates. The results of these weighings show that u without 
exception the wildest steers in each lot made the least gains,” 

In this experiment alfalfa alone gives a much "better result than sorghum alone, 
hut the combination of the two is superior to either fed singly, and this is what 
might he expected, judging the two feeding stuffs from their chemical composition. 

Sorghum—stalks, leaves, and seed-—is rich in carbonaceous but deficient in nitrog¬ 
enous matter for a complete food. 

In considerable experience in feeding cattle with sorghum, it has always given 
good results, hut we have always fed it with grain of some kind, or cotton seed and 
its products. * * * We prefer the large sweet varieties for cattle-feeding. We 
found this winter—and it agrees with our experience in Texas and in Mississippi— 
that the cattle would eat tire stalks of the sweet varieties nearly clean, while of the 
non-sweet kinds they would eat the heads, some of the leaves, and reject most of 
the stalks. Deeding the two kinds together, they take the sweet first. 

The article concludes with some general remarks on the care and 
feeding of cattle in Arizona and the results of some experiments previ¬ 
ously made at the Texas Station and reported in Bulletins Nos. 6 and 
10 of that station (E. S. R., vol. I, p. 152; rx, p. 175). 

Cost of milk production, H. H. Wing- (New Yorlc Cornell Sta.Bnl. 
No. 52, May, 1893, pjp. 49-71, figs. 4 )—The intei*est which attaches to an 
accurate determination of the cost of producing milk and butter under 
ordinary circumstances led to keeping an individual record for the 20 
cows of the University herd for one year, from January 15,1892 to 
January 14, 1893. The food was weighed separately for each cow at 
each feeding and charged to the animal consuming it, and the milk was 
weighed at each milking and credited to the animalproducing. Weekly 
composite samples of the milk of each cow were tested by the Babcock 
milk test. The cows ranged in age from 2 to over 7 years at the be* 
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ginning of tlie trial. There were 11 thoroughbred and grade Holsteius, 

7 thoroughbred and grade Jerseys, and 2 common grade cows, evi¬ 
dently partly Shorthorn. 

The plan usually followed at the station lias been to have the cows 
in milk for about ten months each year, and the tabulated results show 
that this was usually the ease with the cows in this trial. 

The food during the winter was hay, silage, roots, wheat bran, 
cotton-seed meal, and corn meal. In the summer the cows were at pas¬ 
ture and received a liberal allowance of a mixture of wheat bran and 
cotton-seed meal, supplemented by soiling crops- when the pasture 
became dry. 

The tabulated results show the yield of milk and fat of each cow for 
one year and the yield by months, the food eaten, cost of food, consump¬ 
tion of dry matter in winter months, dry matter eaten per 100 pounds 
of milk and per pound of fat, the relative yields of the several breeds, 
etc. The average yield of milk for the whole year was 7,242 pounds, 
and of butter fat 285 pounds per cow. The milk yield varied with differ¬ 
ent animals from a little less than 3,000 pounds to over 11,000 pounds, 
and the butter fat from 159 pounds to 439 pounds. Making allowance 
for the loss of fat in skim milk and in buttermilk, it is calculated that 
the average annual yield of the herd was 332 pounds of butter. 

The cost of milk production was based on the following prices: Hay 
$9, silage $1.75, roots $2, wheat bran $18, cotton-seed meal $25, 
corn meal $20, corn stalks $3, and grass cut and carried to cows $1.75 
per ton; oats 35 cents per bushel ; and pasturage 30 cents per week. On 
this basis the cost of food per 100 pounds of milk ranged from 44 cents to 
$1.48, and averaged 62.5 cents ; and the cost of food per pound of fat 
ranged from 11 to 27 cents, and averaged 15.8 cents. The tabulation 
of the cost by months shows that the cheapest milk was produced 
while the cows were at pasture. The milk dnd fat both cost the most 
during the months of March and April, and the least in June. “We 
have found that in the three months of April, August, and November 
we have the greatest difficulty in getting a satisfactory return for the 
amount of food used . 77 

The calculations of the amounts of dry matter eaten were only made 
for the time the cows were stall-fed (November to April). The dry 
matter eaten per 100 pounds of milk ranged from 74 to 148 pounds and 
averaged 104 pounds 5 and the amount consumed per pound of fat in 
the milk ranged from 17 to 74 pounds and averaged 27 pounds. 

Our records of this herd for the year seem to ns to warrant the following conclu¬ 
sions : 

(1) With a fairly good herd, carefully fed and kept, milk can he produced for 65 
cents per hundredweight and fat for 16 cents per pound as regards the cost of food 
consumed. 

(2) That individuals of the same breed vary more widely in milk and butter pro¬ 
duction than do the breeds themselves. 
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(3) The larger animals consumed less pounds of dry matter per 1,000 pounds live 
'weight per day than did the smaller animals. 

(4) In general, the host yields of fat were obtained from (sows that gave at least a 
fairly large ilow of milk. 

(5) In general, the cows consuming the most food i>ro<lueed botli milk and fat at 
the lowest rate. 

(6) For the production of milk and fat there is no food so cheap as good pasture 
grass. 

Sheep husbandry for West Virginia, A. D. Hopkins ( West Vir¬ 
ginia Sta. jB uL No. 30, pp. 99-118).— This consists of an address on 
profitable lines of sheep husbandry for West Virginia, which was 
delivered at farmers 7 institutes iti four different places; extracts from 
notes taken while traveling in West Virginia and in Europe 5 and a 
summary of the answers received to a circular letter making inquiries 
regarding the sheep industry of the different sections of the State. 

The prices of recorded rams as reported from different sections range from $5 to 
$75, or an average of about $25. The prices for unrecorded rams as reported, range 
from $2.50 to $35, or an average of about $12. 

The prevailing diseases, parasites, etc., as reported, were as follows, their preva- 
lence being indicated in the order in which they are here given: Catarrh (including 
what is termed rot), foot rot, grub iu the head, body scab, paper skin, swelled jaw, 
ticks, stretches, diarrhea, head scabs, liver fluke, lung worms, anaemia, murrain, 
fits, maggots in wool, pulling wool, “neglect,” and “starvation.” 

Ninety-one correspondents reported that sheep were more profitable than any 
other farm product,* three claimed the largest profit for the dairy; one that cattle 
paid best, one that sheep and cattle combined were the most profitable, while thir¬ 
teen did not answer. 

Feeding experiments with capons (Nezv York State Sta , BuL No. 

53, n. ser., Apr., 1893, pp. 193-223, plates 11.) 

Synopsis .—An account of feeding experiments with capons of different breeds of fowls, 
comparison of capons and cockerels, and comparisons of rations Having wide ami 
larrow nutritive ratios. Capouizing is recommended as profitable. The larger 
breeds of fowls should be used for this purpose. Cockerels made equally as 
good gains as capons, but the latter commanded a higher price per pound, giv¬ 
ing a considerably larger net profit. Com meal and skim milk gave fully as 
good results as wheat bran and skim milk (narrower ration). 

The breeds of fowls represented were Light Brahma, Buff Cochin, 
Plymouth Rock, Black Langshan, Indian Game, and crosses of Indian 
Game with Light Brahma and with Buff Cochin, and of White Plymouth 
Rock with Black Minorca. The weight of the cockerels when caponized 
ranged from 2.7 to 4.S pounds, and averaged 3.8 pounds. While the 
lighter birds recovered from the operation much more rapidly, the 
heavier ones after recovery made the more rapid and profitable growth. 
Only one bird was lost during two years as a direct result of caponizing, 
and this was through lack of care after the operation. The average 
loss of weight from the thirty-six hours of fasting and the operation 
was 11.2 per cent. As a rule this lost weight was fully recovered in 
from five to seven days. 

During the fir^t season (1891- 7 92) the food given was skim milk, 
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wheat, corn meal, alfalfa forage, dry bone, and a mixture of o parts by 
weight of wheat brau, 1 of linseed meal, 1 of wheat middlings, and 4 of 
ground oats. The second season (1802- ? i)3) it consisted of skim milk, 
wheat, corn, alfalfa forage, beets, corn silage, and a mixture of 5 
parts by weight of corn meal, 1 or 2 parts of linseed meal, and 1 each 
of ground oats, wheat bran, and wheat middlings. The nutritive ratio 
of the food was about 1:4 or 1:5. The composition of the various feed¬ 
ing stuffs used is tabulated, as are also the amounts of food eaten, the 
gains in live weight, cost of gain, etc. 

The results are graphically illustrated by diagrams, and cuts are 
given of capons of various breeds. 

Among the author’s general observations are the following: 

While capons continue to command so much higher prices than the average of 
poultry of the same weights it will probably be found more profitable to caponize 
surplus cockerels of the larger breeds after the high broiler prices of spring and 
early summer have dropped—especially where cheap food is available. With the 
fancier, of course, whose time is occupied in the ^production of breeding and exhi¬ 
bition stock, the earlier the surplus chicks are disposed of, the better. 

The labor required in feeding capons is less than with young chicks. The cost of 
caponizing is small whero expert services can be obtained and an expert should be 
employed whero possible. The methods of operation can be learned from the printed 
instructions accompanying several of the different sets of instruments advertised 
and sold, but any one endeavoring to teach himself should operate on several dead 
cockerels before attempting to operate on a live one. A 

It is better, of course, to use only the larger breeds for capons. The Brahmas 
and Cochins are among the best, but while these breeds furnish poultry of superior 
size and excellent quality there is, compared to the Game, an undesirable deficiency 
of breast development which is plainly noticeable in the dressed fowl. * * * 

A cross of the Indian Game gives nearly as large fowls as the pure breed with much 
of the Game shape. This cross can probably be used with advantage, for the Indian 
Game, while larger than the pit Game, has little of the fighting spirit of the latter, 
and having yellow skin and legs will not interfere with the common prejudice in 
that direction. * * * 

Skim milk can be profitably fed to capons and if sweet in large quantities. If 
sour, very little should he fed. It is very important that the dishes from which 
milk is fed should be cleaned often and scalded occasionally. 

A variety of food should be given to capons as well as to other fowls, and rations 
somewhat similar to those fed in these experiments will give good results. With 
equally good lots of birds, rations differing somewhat (but not excessively) in the 
proportion of nitrogenous to non-nitrogenons constituents will not make much dif¬ 
ference in the growth. * * * 

The cost of feeding capons after they have nearly reached their full size is approx¬ 
imately 5 cents per day for each 100 pounds live weight. The advisability of hold¬ 
ing those of middle-weight breeds after reaching 7 to 8 pounds weight or the 
larger breeds after reaching 9 to 10 pounds weight will depend upon the prices to be 
obtained. 

Ooclcerels vs. capons (pp. 212-218).—A lot of Buff Cochin cockerels 
was fed simultaneously with the Buff Cochin capons in the above trial, 
to compare the growth and profit. The cockerels and capons were 
alike in parentage, age, and previous treatment, and received similar 
food during the trial. The capon izi tig took place when the birds weighed 
about 4£ pounds. 
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The cockerels made the more rapid growth, but consumed more food, 
so that at 9 pounds weight they had cost about 0.7 cent per pound more 
than the capons. Above 7 pounds the capons commanded about 5 cents 
per pound more than the cockerels. The excess of the market value 
of the birds over their actual cost increased quite regularly up to 9 
pounds, when it averaged 37.7 cents per fowl for the cockerels, and 94.4 
cents for the capons. The difference in profit was due to the higher 
market price which the capons commanded. 

Con meal vs, wheat bran (pp. 219-222).—Two mixed lots were fed alike, 
except that one lot had com meal and the other wheat bran. The nu¬ 
tritive ratio of the food of the former was Is 4.8 and the* latter 1: 3.8. 
Both lots made profitable gains and the difference was only slightly in 
favor of the com meal. 


DAIRYING. 

E. W. Allen, Editor, 

Variations in milk, E. H. Earring-ton (Illinois Sta. Bul, } No. 84, 
Feb1898, pjn 137-171). 

Synopsis .—'The results of observations on tbe milk of 6 cows during one period of lac¬ 
tation. The butter fat was found to be tbe most changeable constituent. Tbe 
percentage of solids-not-fat was quite uniform. Both were higher in tbe last 
part of the period of lactation than in tbe first part, when the milk yield was at 
its maximum. A gradual increase of tbe grain feed from 12 to 24 pounds a day 
per bead and tbe change from stable to pasture feed each increased tbe yield of 
milk, but had very little if any effect on its quality. Calculations of tbe pro¬ 
ductiveness of cows from tests made daily and at intervals of 7,10, 15, and 30 
days are also given. 

The object in view in making these observations was to study the 
productiveness of different cows of the herd, to note the changes in 
yield and composition of milk during one entire period of lactation, the 
changes in live weight of the cows, the changes accompanying the feed¬ 
ing of an nnnsally large amount of concentrated food, and theindividual 
peculiarities of the cows exhibited when there was a change of food, of 
weather, of surroundings, etc. 

There were six cows, 1 Jersey, 2 Holsteins, and 3 Shorthorns, all 
average animals. The trial began July 0,1891, and ended October 14, 
1892. The weighing and testing of the milk of each cow began about 
two weeks after calving. The milk from each milking was weighed, 
and a mixed sample of the morning’s and night’s milk of each day was 
tested with the Babcock machine. The milk of one cow (Jersey) was 
sampled and tested after each milking. Besides this an analysis was 
made of composite samples of each cow’s milk every seven days. There 
were a few days during the trial on which these tests were not made, or 
were lost. The food of the cows from May 1 to November 1 consisted 
of pasturage in a blue-grass pasture with green corn fodder or dry corn 
fodder, hay, cracked corn, and a little\ oil meal as the pasture dried up. 
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Trom November 1 to December 25 they received hay, silage, broken ear 
corn, and liu seed meal variously combi ued. December 25 the cows were 
divided into two lots to note the effect on the milk of a gradual increase 
of the grain ration. Lot 2 was given a ration of silage, hay, oat straw, 
and broken ear corn, or a mixture of corn-and-cob meal, wheat bran, and 
linseed meal, from which tli e bran was dropped toward spring. The grain 
ranged from 12 to 20 pounds per head. April 14 to 30 this lot received 
22 pounds of hay and 6 pounds of linseed meal per head, and from that 
time were on pasturage alone. Lot 2 received similar kinds of coarse 
fodder and grain, but the grain was gradually increased from 12 to 24 
pounds per head, the latter quantity being fed for two months. The 
change from this grain ration to pasturage alone was made gradually. 

The statements given in the bulletin are average results for each cow 
and not the daily record. These are fully discussed and illustrated by 
diagrams. As showing the total production of each cow, the following 


Total production and average composition of milk. 


No. 

Breed. 

Milk¬ 

ing 

period. 

Total production. 

1 _ 

Average composition of 
milk. 

Milk. 

Solids. 

Fat. 

But¬ 

ter.* 

Solids. 

Fat. 

; Solids- 
sot-fat. 

1 i 

Jersey. 

Days. 

307 

Pounds. 

5,044 

Pounds. 
729 

Pounds 

254 

[Pounds. 

305 

Per ct. 
14.4 

Per ct. 
5.0 

i Per ct. 

1 9.4 

3 

Shorthorn ... 

428 

6,193 

794 

228 

274 

12.8 

3.7 

■ 9.2 

36 

Shorthorn .. 

332 

3,738 

496 

146 

175 

13.3 

3.9 

9.4 

18 

Shorthorn . 

342 

3,069 

400 

115 

138 

13.1 

3.7 

9.4 

4 

Holstein. 

278 

G, 032 

718 

198 

238 

11.9 

3.3 

8.6 

5 

Holstein .. 

322 

7,106 

885 i 

262 

314 

12.4 

3.7 

8.7 


w The butter is calculated from the butter fat in the milk by the factor 1,2. 


, The butter fat was the most changeable constituent of the milk. The per cent of 
sdlids-not-fat was quite uniform. Both wore higher in the last part of the period 
of lactation than in the iirst when the cows were fresh and the maximum quantity 
of milk was produced. This was especially true of the fat. As the activity of the 
milk glands gradually declines until tlie flow of milk ceases, the formation of the fat 
seems to hold out hotter than the other constituents of the milk. 

Calculated for a uniform live weight of 1,000 pounds, the production 
was as follows: 


Yield of mill: and butter per 1ft00 pounds, live weight. 


No. 

Breed. 

Age, 

July, 

1891. 

Yield for whole 
milking period. 

Yield for 300 days. 

1 

Yield per day* 

Milk. 

Butter. 

Milk. 

Butter. 

Milk. 

Butter. 

1 

Jersev.................... 

Tears, 

3 

Poun ds. 
5,870 
6, 069 

Pounds. 

355 

Pounds. 
5,739 
4, 248 

Pounds. 

345 

Pounds. 
19.13 
14.16 

Pounds. 

1.15 

3 

Shortiiora -.. 

3 

268 

186 

0.62 

16 

Shorthorn. 

8 

3,375 
2,614 
4,432 
6,742 

158 

Si 048 
2,292 

141 

10,16 

0.47 

18 

Shorthorn .. 

7 

118 ! 

102 

7.W 

16,94 

0.84 

4 

Holstein___ 

8 

175 

4,782 

189 

0.63 

5 

Holstein.. 

8 

298 : 

6, 279 

276 

20.93 

0*92 
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Tile total amount of 1111115 : and butter produced per 1,000 pounds live weight is cal¬ 
culated by multiplying the yearly product by 1,000 and then dividing by the average 
live weight of the cow. This result divided by the number of days which the cow 
was milked gives the figures per day, and multiplying these by 300 shows the per¬ 
formance of each cow for the same live weight and length of milking period. When 
these cows are compared 011 this basis the figures for weight of milk produced, place 
them in the following order: No. 5 first, No. 1 second, No. 4 third, and then No. 3, 
16, and 18. Comparing them as butter producers per 1,000 pounds live weight and 
300 days milking period, puts No. 1 in the front rank. No. 5 second, and the others 
in the following order: No. 4. No. 3, No. 16, and No. 18. 

The difference in value to the owner of two cows like No. 1 and No. 18, whose feed 
was the same, which were milked the same length of time, and were of uniform 
weight, but produced 345 and 102 pounds of butter, respectively, teaches a lesson in 
profit and loss and shows what contrasts can he often found, probably, when cows, 
records are investigated by weights and tests. 

With reference to the effect of changes in the food of lofc 2 on the yield 
and composition of the milk, the following table showing the digestible 
food nutrients eaten and the milk produced summarizes the results of 
this observation: 


Nutrients consumed and milk produced during the several feeding periods* 


Feeding periods 
j 1891-92. 

Digestible nutri¬ 
ents consumed 
daily per head. 

Yield and composition of milk. 

Cow No. 1. 

Cow No. 3.. 

Cow No. 5. 


£> • 


2 

Composi- 


Composi- 

IS 

Composi- 

■I 

II 



tion. 


tion. 


tion. 


1 

ft 

S3 

o~ 

1 

1 

« 

Sol¬ 

ids. 

Fat. 

*3 

ft 

Sol¬ 

ids. 

Fat. 

£ 

a 

ft 

Sol¬ 

ids. 

Fat. 

25 days to Dec. 25. 

Us. 

Lbs. 

Lbs. 

Lbs. 

Ret 

R.et 

Lbs. 

P.ct 

P.ct 

Lbs. 

P. ct. 

P. ct. 

1.13 

9.54 

0.51 

16.7 

13.89 

4.64 

11 5 

12.73 

3.81 

25 1 

12.32 

3.58 

12 days to Jan. 6 . 

1.94 

12.63 

0.77 

18 4 

14.44 

5.24 

14.8 

13.14 

3.76 

29.0 

12.43 

3.88 

27 days to Feb. 2. 

15 days to Feb. 17. 

2.45 

12.70 

0.92 

19.9 

14.25 

4.91 

16.3 

13.10 

3.57 

31. i 

12.30 

3.71 

2.98 S 

14.51 

1.1C 

19.5 

14.18 

4.48 

16.6 

13.21 

3.54 

30.7 

12.47 

3.55 

51 days to Apr. 8— 

3.50 ! 

1C. 34 

1.29 

17.6 

14.50 

4.81 

14.9 

13.36 

3 79 

27.8 

12.43 

3.54 

6 days to Apr. 14. 

i 2.73 j 

14.08 

1.08 

18.6 

14.45 

5.00 

15.2 

13.12 

3.70 

I 26.2 

12.10 

3.39 

16 days to Apr. 30. 

| 2.21 j 

111.80 

0.87 

13.6 

15.60 

5.97 

12.5 

33.71 

4.27 

19. 4 

13.14 

4.02 

31 days to June 1. 1 

1 <*) 

<*) 

! (*> 

16.0 

15.10 

5.20 

14.5 

13.79 

3.66 

22.5 

32.60 

3.40 


* Luxuriant blue grass pasture. 


The milk of each cow increased in quantity from periods 1 to 3. This increase 
amounted to 3 pounds per day for No. 1, 5 pounds for No. 3, and 6 pounds for No. 5. 
The average per cent of solids was greater in period 2 than in 1 in the milk of Nos. 
1 undo and bnt very little different in that of No. 5. The per cent of fat increased 
in the milk of Nos. 1 and 5 hut decreased in that of No. 3 during period 2. After this 
time no great change in quantity or quality is noticeable in the milk of any of the cows 
until period T. There was a slight decrease in the daily yields of milk duringthe 111 
days between December 25 and April 14. This represents about one third of theperiod 
of lactation, and it is probable that there would have been a much greater decrease if 
the feed had been less. The table shows that the quality of the milk did not increase 
by this long period of feeding, which kept the quantity from decreasing, as it would 
naturally have done with the progress of the lactation period. There is very little 
difference in the per cent of solids and of fat in the milk of the second and sixth 
periods, although during the intervening periods a ration very rich in both protein 
and fat had been fed for 93 days. 
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The record of each cow shows the same changes in the milk in periods 7 and 8. 
The nutrients in the daily feed were reduced nearly to the standard in period 7. 
The daily milk yield of the different cows decreased from 3 to 7 pounds, hut the 
richness of the milk increased iu every case. This amounted to about 1 per cent 
gain in both solids and fat in the milk of No. 1, and 0.5 per cent to 1 percent in that 
of Nos. 3 and 5. The difference in feed was a substitution of 10 pounds hay for 12 
pounds corn-and-eob meal. This made a reduction of 1.5 pounds dry matter, 0.5 
pounds protein, and 0.21 pounds fat in the daily ration per head, and a difference in 
the coarseness of the feed represented by a change from 18 pounds grain with 12 
pounds ‘hay to 6 pounds grain with 22 pounds hay. This ration was fed only six¬ 
teen days, and the indications are that if continued the cows w r ould have scon gone 
dry in milk. 'When pasture feeding began there was an increase in the yield of 
milk from each'cow. The quality of the milk decreased from what it had been dur¬ 
ing the sixteen days of period 7, which immediately preceded; hut the per cent of 
solids and of fat in the milk was about the same in the month of May on pasture 
feed as it had been during the winter when the cows were stable fed on a grain 
ration. * * * 

Twice in the period of lactation of these cows quite a sudden change was made 
in the flow of milk—first, when the grain fed was increased during the winter stable 
feeding, and, second, when the cows were turned out to pasture in the spring. * * * 

The grain ration was increased December 25, and the change from stable to pas¬ 
ture made April 30. All the records show that the increase of feed was accompanied 
by a considerable increase in the pounds of milk produced and consequently in the 
pounds of solids, fat, and solids-not-fat in the milk; but with the exception of one 
or two days there were no greater changes in the percentages of fat in the milk 
after the increase of feed than before it was made. There was, however, a slight 
increase in the per cent of solids-not-fat in the milk of all the cows during the latter 
part of January when the increased grain ration had been fed about a month. * * * 

No. 1 gave 8 pounds more milk January 4 than December 25. No. 3 increased 
from 11 pounds December 25 to 17| January 9, and when she went from stable to pas¬ 
ture feed she gained in four days nearly 6 pounds of milk per day. The diagrams 
show that these changes in feed stimulated the milk production of the cows so that 
they each gave from 6 to 10 pounds more milk per day than the} had been produc¬ 
ing; but the quality of the milk was changed very little. The tables giving the 
record of each cow for the whole milking period also show that the milk was of the 
same uniform quality peculiar to the cow in every month, except the last ones when 
the cows were drying up. The average per cents of solids and of fat in the milk 
produced each month of the lactation periods do not show so great variations as 
were observed in some of the different feeding periods, which were considerably 
less than a month in length. 

When the food was decreased the yield of milk was diminished and the per cent of 
fat and solids in the milk was somewhat increased for a short time. 

When the pasture is abundant the amount of feed eaten is regulated by the cow, 
and her milk product is probably then controlled by her natural capacity. # If the 
quality of the milk is not changed by different amounts of grain feed from what it 
is on full pasture feed, it seems safe to assume from this evidence that, the per cent 
of solids and fat in a cow's milk are not greatly influenced in one period of lactation 
by an increase of feed. The complete records of all these cows show some peculiari¬ 
ties in the milk production that are characteristic of each one and others that are 
common to all. * 

There were a few days during the milking periods when the milk was very much 
richer or thinner than ordinarily, but it soon returned to the quality peculiar to the 
cow. An inspection of the daily weights and tests made during the whole period of 
lactation of each of the cows shows that four different combinations of quantity 
and quality can be found in the milk of some of the cows—-more and richer, more 
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and thinner, less and richer, and less and thinner milk than was produced on the 
day before. Stick changes were rare, kufc they show that it is entirely inadmissible 
to assert that what one cow has done in this way another always can or will do. 

In connection with these observations the productiveness of the in¬ 
dividual cows was estimated from tests made at intervals of seven, ten, 
fifteen, and thirty days during the period of lactation, and the result 
compared with those from the tests made daily. This was done to as¬ 
certain approximately how often tests should be made to judge cor¬ 
rectly of the productiveness of an animal. 

The average of all the results shows that weighing and testing the railk every sev¬ 
enth day gave with these six cows 98 per cent of the total milk and 98 per cent of 
the total hutter fat; 98 per cent of the milk and 99.4 per cent of the butter fat 
when weighed and tested every tenth day; 97.6 per cent of the milk and 98.5 per 
cent of the butter fat when weighed and tested every fifteenth day; and 96.4 per 
cent of the milk and 97 per cent of the butter fat when weighed and tested every 
thirtieth day. 

Analyses of creamery and private dairy hutter {Connecticut State 
Sta. Report for 1892, pp. 130 , 131 ).—Analyses of 11 samples each of 
creamery and private dairy butter exhibited at the meeting of tlie Con¬ 
necticut Dairymen’s Association in 1892. The average composition of 
these samples and a number of others reported previously, making 
17 analyses of creamery and 22 of private dairy butter, is summed up 
as follows: 

Analyses of butter. 



j Creamery batter. 

Private dairy butter. 

Average, 

Range of 
composition. 

Average. 

Range of 
composition. 

Water........... 

Per cent. 
10.0 H 
3.17 
ni4 
85. G1 j 

Per rent. 
0.5 to 12.8 
2.1 to 4 8 
0.9 to l.C 
82.0 to 88.4 

Per cent . 
30.87 
3.39 
1.29 
j 84.45 

Percent. 

8.2 to 15.2 
0.7 to 2.5 

1.2 to 7.8 
SO. 7 to 87.7 

Salt. 

Curd... 

Tat..... 


100.00 

100.00 


Testing cream and milk, J. M. Bartlett (Maine Sta . Bui. STo. 4 
(second senes), pp. 12, fig. 1 )„—This bulletin brings together for practical 
use the teachings of work at the various stations on the testing of milk 
and cream—faking the sample, measuring the acid used, using the test 
bottle for cream and butter, and taking specific gravity of milk—and 
treats of the practical application of the results of such tests at cream¬ 
eries, cheese factories, and condensed milk factories. The Babcock test 
is recommended for general use. For testing cream the bottle with 
separable neck, described in Bulletin FTo. 3 of the station (E. S. B. ? vol. 
in, p. 397), is preferred. 

“The writer has designed a bottle for determining the fat in butter, 
made similar to the cream bottle, except the middle portion of the neck 
is enlarged like a pipette. The small portions above and below tlie 
enlargement are graduated the same as the milk bottles. The range 
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of readings is from 70 to 90 per cent fat, using 18 grams of butter. 
Tlie efficiency of this bottle lias not yet been testedP 
Where the solids-not-fat are to be determined the author recommends 
the Quevenne lactometer and Babcock’s formula described in Bulletin 
STo. 31 of the Wisconsin Station (E. S. R., vol. iy, p. 193). A table is 
given for finding the percentage of solids not fat from the percentage 
of fat and the Quevenne lactometer. 

The results are given of several comparisons of the gravimetric 
method and the method of calculation of solids-not-fat. The averages 
for individual milk agreed within 0.1 per cent, and usually within 0.3 per 
cent on mixed, watered, and skim milk. 

Analyses of some American cheeses (Connecticut State Sta. Report 
for 1892) pp. 156 , 157 ).—The following analyses are given of American 
cheeses. All were made in this country except the sample of Roquefort. 


Analyses of American cheese . 



Water. 

Ash, ex¬ 
cluding 
salt. 

Salt. 

Protein 

(NX6i). 

Fat. 

Organic 
acids and 
othermat- 
ters by 
differ¬ 
ence. 

Volatile 
fatty 
acids in 
2.5 grams 
lilt.* 


Per cent. 

Per cent. 

Per cent 

Per cent. 

Per cent. 

Per cent. 

* 


34 88 
36.75 

2 .04 
3. 

1.32 

23 06 

35.10 

3 00 


Do...1 

64 

23.19 

35.12 

1.30 

14.6 

1)0. 

35.67 

2.63 

1.19 

24.00 

34.74 

1.77 

15.1 

Full cream cheese, old. 

Pineapple cheese: 

29.87 

2.80 

0.99 

28.31 

35.62 

2 41 


Yellow, 4 months old. 

30.95 

3.29 

2.34 

27.00 

33.26 

2.16 

13.4 

White, 8 months old. 

28 01 

2.90 

2.14 

27.12 

37.23 

2.52 

14.0 

Yellow, 16 months old.... 

25.69 

3.57 | 

2.61 

28.81 

36.76 

2.56 

12.6 

Yellow, 5 years old. 

11.62 

4.02 

1.80 

34.43 

45.20 

2.75 

13.8 

Shim-milk cheese.-. 

52.15 

2.45 i 

1.70 

26.31 

15.35 

2.04 

16.5 

Bo. 

53 08 

3.09 1 

1.22 

20. SI 

13.80 

2.00 

14.7 

Neufehatel cheese. 

57.25 

1.0C 

l! 42 

15.03 

22.30 

2.94 

13.4 

Promage de Brie cheese. 

60.20 

3.13 ! 

0.40 

15.94 

20.96 

1.37 

16. 2 

Imitation Old English cheese. 

20.74 

3.08 

1.47 

30.12 

42.72 

1.27 

15. 8 

Swiss cheese... 

33.79 

3.22 

1. S5 

26.12 

33.25 

1.77 


Cream cheese, Crown Brand . 

31.40 

0.45 

2.72 

5.25 

57.98 

2.20 


Limburger cheese. 

42.12 ! 

1.59 

3. 5? 

23.00 

29.40 

0.38 

14.6 

Cheese made by J. Hohlridge. 

18.66 

3.70 

1.38 

32.16 

41.80 

2.24 


Roquefort cheeset. 

39.28 

1.53 

5.27 

22.62 

29.53 

1.77 

9.1 


* Volatile fatty acicla were determined !>y Reichert's method in 2.5 grams of the eiher extract. The 
figures represent cubic centimeters of tenth normal potash solution required to neutralize the volatile 
acids. The small quantity of volatile fatty acids found in Roquefort is probably to be explained by 
the decomposition of fats during the peculiar ripening process, 
t Imported. 

Summary of results of experiments made in the manufacture of 
cheese during the season of 1892, L. L. Van Slyke (Few York State 
Sta. Bui Fo. 50, n. ser., Jan., 1893, pp. 17-132 ).—This bulletin is a sum¬ 
mary of the experiments in clieese manufacture carried on by tbe sta¬ 
tion during the months of May, June, July, August, September, and 
October, 1892. Previous and more detailed accounts of these investi¬ 
gations have been reported in Bulletins Nos. 43,45,46, and 47 (new series) 
of the station (E. S. E., vol. IV, pp. 3G5, 426, 575). The investigations 
are of unusual interest, since they constitute tbe most extensive 
study of this subject ever undertaken in this country. Jt has been 
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attempted to study tlie various-phases of cheese manufacture through 
the season, both at cheese factories and at the station. Accordingly, 
experiments lasting from three to five clays in each month have been 
carried on at five different cheese factories within the State, and also 
for from two to eight days in each month at the station. In all, 100 
experiments have been made, using over 200,000 pounds of milk from 
not less than 1,500 different cows, and manufacturing 21,731 pounds of 
cheese. Hence it is a reasonable claim for the results that they u rep¬ 
resent the average conditions that prevail in New York State more 
closely than any other data now existing.” 

The bulletin contains many valuable data accumulated during the 
investigation, such as the averages of analyses of milk used and of whey 
and cheese produced under various conditions of manufacture; the rela¬ 
tion of fat to casein, and to casein and albumin in milk; amount of dif¬ 
ferent milk constituents lost and recovered in cheese-making; yield of 
cheese and whey, etc. 

The general summary of the results of all the experiments in cheese- 
making during 1892 is given as follows: 

Conditions of manufacture .—Tlie amount of rennet extract used for 1,000 pounds 
of milk varied from If to 9 ounces and averaged 3£ ounces. The temperature of the 
milk when the rennet was added varied from 82° to 90° F. and averaged a little 
over 84°. When the milk was in normal condition, the time of coagulation varied 
from eleven to forty minutes, and averaged over twenty minutes.The average de¬ 
gree of temperature to which the curd was heated after cutting was between 98° 
and 99° F. The time that passed between entting the curd and drawing the whey, 
varied from one to over four hours, and averaged about two hours and fifteen min¬ 
utes. The time that passed between drawing the whey and putting the curd in 
press varied from one to over four hours, and averaged about two and one-half 
hours. The time occupied by the whole operation of cheese-making varied from 
three to over nine hours, and averaged nearly seven hours. 

The composition of normal milh —The milk solids in 100 pounds of milk varied dur¬ 
ing the season from 11.47 to 13.91 pounds, and averaged 12.66 pounds; the fat varied 
from 3.04 to 4.40 pounds, and averaged 3.70 pounds; the casein and albumen varied 
from 2.53 to 3.76 pounds, and averaged 3.14 pounds; the casein varied from 1.93 to 3 
pounds, and averaged 2.48 pounds; and the albumen varied from 0,55 to 0.86 pound 
and averaged 0.66 pound. 

For each pound of albumen in the milk the casein varied during the season from 
2.6 to 4.9 x>ounds, and averaged 3.76 pounds. 

For each pound of casein and albumen in the milk the fat varied during the season 
from 1.07 to 1,33 pounds, and averaged 1.20 pounds. 

When the fat in the milk increased, the casein and albumen increased also, but not 
in the same proportion, as a rule; that is, the milk rich in fat contained somewhat 
^ess casein and albumen in proportion to its fat than did the milk poorer in fat. 

For each pound of casein in the milk the fat varied from 1.35 to 1.74 pounds and 
, averaged 1.50 pounds. 

Taking the average of the entire season’s results, the casein in the milk increased 
in |ust the same proportion as the fat when the latter increased. The casein aver¬ 
aged two thirds of the fat in amount. 

In milk from which a portion of the fat had been removed there were never more 
than 1.09 pounds of fat for 1 pound of casein and albnmen, while in most eases there 
was less than 1 pound of fat for 1 pound of casein and albumen. The greater the 
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amount of fat removed from normal milk the smaller was the amount of fat left, rel¬ 
ative to the casein and albumen. 

In milk from which a portion of the fat had been removed there were never more 
than 1.35 pounds of fat for 1 pound of casein, while, in most cases, there were less 
than 1.3 pounds of fat for 1 pound of casein. The greater the amount of fat removed 
from normal milk, the smaller was the amount of fat left, relative to the casein. 

The greater the amount of fat added to normal milk, the greater became the 
amount relative to the casein and albumen together or to the casein alone. 

The results secured indicate that, in the case of mixed milk of herds of cows, the 
milk has been skimmed if it contains less than 1.05 pounds of fat for 1 pound of 
casein and albumen. 

According to the results secured, we should be justified in saying that, in the case 
of mixed milk of herds of cows, the milk has been skimmed if it contains less than 
1.3 pounds of fat for 1 pound of casein. 

The composition of whey. —The amount of solids in 100 pounds of whey varied dur¬ 
ing the season from 6.43 to 7.55 pounds and averaged 6.92 pounds; the fat varied 
from 0.22 to 0.52 pound and average*d 0.31 pound; and the casein and albumen 
varied from 0.67 to 1.07 pound and averaged 0.85 pound. So far as could be deter¬ 
mined indirectly, tbe amount of casein in the whey averaged about 0.15 pound and 
the amount of albumen about 0.70 pound. 

The composition of green cheese made from normal milk. —The amount of water in 100 
pounds of green cheese varied during fclic season from 33.50 to 42.90 pounds and 
averaged 36.46 pounds. It was the most variable constituent of the cheese. 

The fat varied from 30.84 to 37.24 pounds and averaged 34.33 pounds; the casein 
and albumen varied from 22.11 to 26.10 pounds and averaged 24.25 pounds; the casein 
(insoluble in water) varied from 20.67 to 24.37 pounds and averaged 22.68 pounds, 
and the soluble casein and albumen varied from 0,41 to 2.66 pounds and averaged 
1.57 pounds. The albumen probably did not exceed 0.10 pound in amount. 

For each pound of casein in the cheese, the amount of fat varied from 1.27 to 1.56 
pounds and averaged 1.42 pounds. 

In no case was the cheese made from skim milk found to contain over 1.27 pounds 
of fat for 1 pound of casein. The ratio of fat to casein decreased from 1.27 down¬ 
ward in proportion to the amount of fat removed from the normal milk. 

For each pound of casein in the cheese the amount of fat varied from 1.58 pounds 
upward, according to the amount of fat added to normal milk. 

According to the results secured in our season’s work, we should be justified in 
saying that, in the case of cheese made from the mixed milk of herds of cows, the 
cheese has been made from skimmed milk if it contains less than 1,30 pounds of fat 
for 1 pound of casein. 

Loss of milk constituents in chesse-making. —The amount of milk solids in 100 pounds 
of milk that was lost in the whey in cheese-making varied during the season from 
5.81 to 6.83 pounds and averaged 6.21 pounds; this was equivalent to from 43.57 to 
54.73 per cent of the solids in the milk, with an average of 48.60 per cent. 

The per cent of the solids in the milk lost in the whey diminished as the season 
advanced. 

The amount of fat in 100 pounds of milk that was lost in the whey in cheese- 
making varied during the season from 0.21 to 0.50 pounds and averaged 0.31 pounds 
(nearly 5 ounces); this was equivalent to from 5 to 13 per cent of the fat in the milk, 
with an average of 8.38 per cent. 

The proportion of fat in the milk that was lost in cheese-making was entirely inde¬ 
pendent of the amount of fat in the milk. The variations in loss were due either to 
the condition of the milk or to some special conditions employed in manufacture. 

The amount of casein and albumen in 100 pounds of milk that was lost in the 
whey in cheese-making varied during the season from 0.61 to 0,94 pounds and ave?- 
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aged 0.75 pounds (12 ounces); this was equivalent to from 20.18 to 25 per cont of the 
casein and albumen in the milk, with an average of 23.90 per cent. 

The proportion of casein and albumen lost in cheese-making was, in general, very 
uniform and was little influenced by variation in the conditions of manufacture. 

We can not state results based upon definite data, but it is probable that in 100 
pounds of milk less than 0.10 pound of albumen is recovered in choose and that 
somewhat more than 0.10 pound of casein goes into the whey. 

Influence of composition of milk on composition of cheese, —In cheese made from nor¬ 
mal factory milk varying from 3 to 4.40 per cent of fat, there was a slight tendency 
foT the fat to increase when the fat increased in the milk, hut the increase of fat in 
the cheese was very irregular and slight, as compared with the increase of fat in the 
milk. Green cheese made from factory milk should contain from 32 to 36 pounds of 
fat in 100 pounds of cheese. 

Green cheese made from factory milk should contain from 22 to 25 pounds of casein 
and albumen in 100 pounds of cheese. Thero did not appear to he any definite rela¬ 
tion between the amount of casein and albumen in normal milk and tho amount of 
casein and albumen in cheese made from such milk. 

Influence of composition of milk on yield of cheese. —From 100 pounds of milk, there 
were made during the season from 8.47 to 12.44 pounds of green cheese, the average 
being 10.12 pounds. From 8.04 to 11.80 pounds of milk were required to make 1 pound 
of cheese, 9.88 pounds being the average. 

The amount of water retained in the cheese made from 100 pounds of milk varied 
during the season from 3,16 to 5.34 pounds and averaged 3.70 pounds. 

The amount of fat retained in the cheese made from 100 pounds of milk varied 
during the season from 2.77 to 4.11 pounds and averaged 3.39 pounds. The variation 
in the amount of fat retained in the cheese made from 100 pounds of milk followed 
Very closely the variation of fat in 100 pounds of milk. 

The amount of casein and albumen retained in the cheese made from 100 pounds 
of milk varied during the season from 1.90 to 2.82 pounds and averaged 2.39 pounds. 

When there was an increase of 1 pound of fat in the cheese, there was_, at the same 
time, an increase of 1 pound of water in the cheese and also an increase of about 
0.60 pound (9£ ounces) of casein and albumen, taking the average of the season’s 
work. 

Each pound of fat produced from 2.50 to 3.11 pounds of cheese, the average for the 
season being nearly 2,75 pounds. 

Influence of skimming normal milk and adding cream to normal milk upon the manu - 
faciure of cheese .—The per cent of loss of solids in making skim milk into cheese 
was greater than when normal milk was used. The per cent of loss of solids in 
making into cheese milk containing added cream was less than when normal milk 
was used. The proportion of fat in milk that was lost in making skim milk into 
cheese was greater than that lost in making normal milk into cheese. The propor¬ 
tion of fat in milk that was lost in making into cheese milk containing added cream 
was less than in case of normal milk. The proportion of casein and albumen lost in 
cheese-making was practically the same, whether skim milk, normal milk, or milk 
containing added cream was used. 

Cheese made from skim milk contained more casein and water relative to tho fat 
than cheese made from normal milk. 

Cheese made from milk containing added cream contained less casein relative to 
the fat than cheese made from normal milk, and there was also a tendency to retain 
less water relative to the fat. 

When the milk was skimmed the yield of cheese from 100 pounds of milk was 
diminished at least by the amount of fat removed, and generally more, according to 
the amount of water retained. 

When cream was added to the normal milk the yield was increased at least by tlie 
amount of fat added, and generally more, according to the amount of water retained, 



DAIRYING—STATION STATISTICS. 


949 


Comparison of Cheddar and stirrcd-curdprocesses .—The losses in manufacture weTo 
essentially the same hy both processes. The Cheddar process retained in the cheese 
a little more water, on an average, and made a little more cheese, amounting to about 
2 pounds more of cheese for 10,000 pounds of milk. No difference in quality was 
perceptible in the cheese made by the two processes. 

Effects of using high temperature in heating curd .—The higher temperature (106° F.) 
caused a somewhat, increased loss of milk constituents in cheese-making. The yield of 
cheese was diminished by the use of higher temperature. The cheese made by heat¬ 
ing the curd at a high temperature was imperfect in flavor and lacking in firmness. 

Effects of using different amounts of rennet .—When donble the usual amount of ren¬ 
net was used there was slightly greater loss of milk constituents in manufacture. 
The yield was not quite as large in x>roportion to the fat in the milk when the larger 
amount of rennet was used. The cheese made with the larger amount of rennet 
appeared at the end of one month to have ripened more than that made with less 
rennet. 

Effects of cutting curd .—The loss of milk constituents in manufacture was essen¬ 
tially the same whether the curd was cufc hard or soft. The yield was the same in 
proportion to the fat in the milk. The cheese was practically the same in quality. 

There was a smaller loss of milk constituents when the curd was cut coarse. The 
yield was decidedly greater when the curd was cut coarse, owing to retention of 
an increased amount of water. The cheese was salvy, owing to excess of water 
retained. 

Effects of tainted milk upon cheese-making .—The use of tainted milk in cheese-mak¬ 
ing increased the loss of milk constituents. One hundred pounds of tainted milk 
produced one half pound less of cheese ,than did good milk. The cheese was infer¬ 
ior in quality, being imperfect in flavor and loose in texture. 

Effects of retaining natural gases in milk .—The loss of milk constituents was not in¬ 
creased, The yield was normal in quantity. The quality was, in most cases, per¬ 
fect. 

Effects of exposing milk to foul odors .—Under the conditions employed, the loss of 
milk constituents was not increased, hut the experiments must be regarded only as 
preliminary and the results are not conclusive for general conditions. The yield 
was not affected. It was difficult to find any taint developed in the cheese, and it 
was perfect in body and texture. 

Effects of aerating milk hg separator .—The loss of milk constituents was a little 
greater in the separated milk. The separated milk gave a smaller yield of cheese. 
The cheese made from milk aerated by a separator was perfect in every respect. 


STATION STATISTI0S. 

Reports of treasurer and board of control of Connecticut State 
Station ( Connecticut State Sta. Report for 1892) pp. ix-xh). —A finan¬ 
cial statement for tlie fiscal year ending June 30,1892, and a brief out¬ 
line of the work during 1892, the details of which are reported in articles 
by the different officers of the station abstracted in this number of the 
Eecord. 

Fifth Annual Report of Georgia Station ( Georgia Sta. Report for 
1892 , pp. 7). —Brief general statements regarding the work of the sta¬ 
tion and a financial report for the fiscal year ending June 30,1892. 

Eleventh Annual Report of Ohio Station, 1892 ( Ohio Sta. 
Bui. No. 47, Dec., 1892, pp. vM-xli). —This includes reports of the 
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board of control, treasurer (for the fiscal year ending Juno 30, 1892), 
agriculturist, entomologist,.botanist, and chemist. These reports con¬ 
sist for the most part of brief outlines of the work of the year. A table 
of contents of the bulletins of 1892 is given in an appendix, and brief 
synopses of these are contained in the director’s report. During the* 
year the station was removed from Columbus to Wooster. Much time 
was spent in putting the station in order at its new location. A green¬ 
house and insectary erected during the year are described, and plans 
are given. 

Fifth Annual Report of Texas Station (Texas Sta. Report for 1892 , 
pp. 277-285 ).—Brief outline reports on the work of the station during 
the year 1892 by the director and agriculturist, chemist, veterinarian, 
horticulturist, and meteorologist, with a financial statement for the 
fiscal year ending June 30,1S92. 

AGRICULTURAL STATISTICS. 

Application of chemistry to the agricultural development of 
Idaho, C. W. McCurdy (Idaho Sta. Bui. Fo. 3, Mar., 1893, pp. 15).— 
A popular discussion of the history of chemistry, its application to 
agriculture, the composition of alkali soils, available crops for alkali 
soils, a description of the station laboratory, the lines of investigation 
to be followed, and directions for taking samples of water, soils, and 
plants for analysis. 



ABSTRACTS OF PUBLICATIONS OF THE UNITED STATES'DEPARTMENT OF 

AGRICULTURE. 


Grasses of the Pacific Slope, part II, G-. Vasey (Division of 
Botany , Bui. No. 13, June 1,1893, pp. 60, plates 50 ).—This is a continu¬ 
ation of Bulletin No. 13 of this division, issued October 20,1892 (E. S. 
B., vol. iy, p. 498). Many of the grasses are figured for the first time, 
and the principal synonyms are given in cases where they exist. The 
descriptions are by Mr. L. H. Dewey. 

The following species and varieties are described and illustrated: 
Agropynm divergens, Agrostisfoliosa, A. microphylla, Arctagrostis lati- 
folia , Atropis lemmoni, Bronms orouttianus, B. suhsdorfii, Oalamagrostis 
arctica, 0. negleeta, G. sylvestris, var. longifolia, Coleanthus subtilis, Colo- 
podium pendulinum, Danthonia californlca, Descliampsia elongate, I). 
holciformis, Dupontia fisheri, D. psilosantha, var. flaveseens, My nuts are- 
narius, B. condensatus, B. triticoides, Bestuca microstaehys, F. subulate, 
F.viridula, Glyceria pauciflora. Hystrix californica, Melica bromoides, 
M. btdbosa, M. frutescens, M. fugax, M. harfordii, M. stricta, Fhippsla 
algida, Pleuropogon californicum, P. refractum, Poa artica, P. aryentea, 
P. bolanderi, P. eonfinis, P. douglasii, P. feiulleriana, P. glumaris, P. 
lioicellii, P. helloggii, P. macrantha, P. nervosa, P. pulchella , var. major, 
P. purpurascens, P. thurberiana, P. unilateralis, Trisetum barbatim, and 
Uniola palmeri. 

Of this number the following are new species and varieties: Calama- 
grostis artiea, Festuca viridula, Poa eonfinis, P. lioicellii, P. Icelloggii, P. 
pulehella, var. major, and P. unilateralis. Poa howellii is described by 
Vasey and Scribner, P. unilateralis by Scribner, and the others by 
Vasey. 

Record of experiments with sorghum in 1892, H. W. Wiley 
(Division of Chemistry, Bui, No. 37, pp. 95 ).—Experiments in 1892 were 
conducted at Median© Lodge and Sterling, Kansas, and Calumet Plan¬ 
tation, Patterson, Louisiana. The end in view in these experiments was 
the improvement in percentage of sucrose and in purity of several varie¬ 
ties of sorghum. 
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At Medicine Lodge a parent cane of 1891, which had 17.8 per cent 
sucrose in the juice and a purity of 74.8, in 1892 gave 27 selections with 
20.93 sucrose and 81.5 purity. 

Collier led all other varieties in the average percentage of sucrose 
and was followed by McLean. The McLean variety ranked highest in 
purity, 77.99; Collier second, with an average purity of 77.13. 

The Orange variety gave the largest yield per acre, 13 tons, valued 
at $28.60. Colman was second in this respect, yielding 9.02 tons per 
acre, valued at $20.75; Folger fourth, 8.72 tons, valued at $18.31; 
Collier sixth, 7.11 tons, valued at $16.35; and McLean thirteenth, 6.01 
tons, valued at $13.22. 

The report calls the attention o'f the stations to the large amount of 
seed saved from plants of high quality. The number of such selections 
for the four staudard varieties appears in the following table: 


Sugar conten t and purity of selected heads of sorghum . 


Yariety. 


Collier.., 
McLean- 
Colmau - 
Folger... 


Total num¬ 
ber of heads 
| selected 
for propa¬ 
gation. 

Average 

sucrose. 

Average 

purity. 

330 

Per cent 
20.06 

Per cent 
\ 82.5 

391 

19.20 

1 81.7 

273 

17.12 

80.9 

516 

16.18 

77.4 


At Sterling, Kansas, Folger was found to be the best early maturing 
variety, bfcing superior to Amber in yield per acre, sugar content, and 
general sugar-making qualities. The Collier variety is recommended 
as best for the more northern latitudes in which sorghum is grown for 
sugar. It has abundant foliage, slender canes, and light seed heads. 
The McLean variety has not as yet assumed a firmly established type. 
“ There is no variety of sorghum grown which gives as good results in 
the sugarhouse as the Colman. * * * The relative position of 

leading varieties, based on their mean percentage of sucrose, from the 
analysis of average samples, is as follows: Collier, 18.43; Colman, 17.79; 
McLean, 16.92; and Folger, 14.87. Their relative position, according to 
mean purity,is as follows: Colman, 77.99; McLean, 77.47; Collier, 76.02; 
and Folger, 72.88.” As a result of five years’ experiments, McLean 
stands first in respect to maximum sucrose and purity and minimum 
glucose; Colman stands seeoud in maximum sucrose and purity and 
third in minimum glucose; Collier stands third in maximum sucrose and 
purity and second in minimum glucose; Folger stands fourth in all 
these respects. • 

Experiments were also made to determine the relative keeping qualities of the 
different varieties. They were cat and placed in small piles ii> a shady place, cov- 
eyed with trash and this trash kept moist. 
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Comparison of keeping qualities of different varieties. 


Vai iet.y. 

Date. 

Sucrose. 

Glucose. 

Purity. 

I 


Per cint. 

Per cent. 

Per cent . 

McLean. 

Oct. C 

19.20 

0.51 

78.40 

1 

Oct. 29 

15.45 

7.30 

62.90 

Collier. 1 

Oct. 6 

20 10 

0.21 

76.80 


; Oct. 29 

17.21 

6.92 

66.04 

Colin ail. 

! Oct. 6 

18.70 

0.62 

79.20 

1 

| Oct. 29 

17.81 

4.00 

74.36 

Mger.j 

1 Oct. 6 

17.70 

1.03 

76.70 


Oct. 29 

15.28 

4.23 

76.17 


In each instance it is seen that while there was not a great loss of sucrose, yet 
there was a great increase in glucose and decrease in purity. 

The following table gives the average analysis of the different varie¬ 
ties of cane from the time they were first grown by the Department tip 
to the present: 


Average analysis of leading varieties of sorghum for different yews. 


Collier 


Colman 


Folger 


McLean 


Variety. 


Year. 

Sucrose. 

Glucose. 

' Purity. 


Per cent. 

Per cent. 

Per cent. 

1888 

12.31 

0. 73 

71.69 

1889 

14.91 

0.75 

76.95 

1890 

15.95 

0.59 

74.77 

1891 

14. 80 

0.90 

73.80 

1892 

18. 50 

0.49 

78.19 

1889 

14. 58 

1.15 

75.55 

1890 

14, 88 

0.84 

76.38 

1891 

15. 60 

0.73 

76.30 

1892 

16. 93 

0. 50 

77.95 

3889 

14. 08 

*2.03 

76.54 

1830 

34.12 

1.75 

74.91 

1891 

14. 60 

1. 35 

73,30 

1892 

15. 57 

0.91 

74.75 

1830 

15 22 

0.52 

70.00 

mi 

16. 40 

0. 55 

77.40 

1892 

17. 24 

0.47 

76.85 


The following table gives a comparison of varieties grown at Gain- 
met Plantation, Louisiana: 


Comparison of varieties of sorghum grown at Calumet Plantation , Louisiana. 



Column. 

! 

| Links. 

Collier. 

Planter's 

Friend. 

Average sucrose, all analyses.per cent.. 

j 4 yijrjigf* printy, all f|Tia,lyw r..... 

IS, 5 
81.4 
3.2 

0. 95 

16.9 

80.1 

17.5 

80.0 

3.1 

0.05 

16.5 

76.2 

Average non-sugars, all anal} ses.per cent.. 

Average w eight per cane...pound.. 

0.76 

0.82 


In Louisiana a single head of Golman gave 20.3 per cent of sucrose 
with a purity of 81.9: another head 19.5 per cent of sucrose with a 
purity of 84.1. 

There was a slightly greater average weight in the desuekered canes, 
but chemical analysis showed no difference between the desuekered and 
not desuekered plants. 
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Experiments in sirup manufacture were also made. “The process 
which gave the best results at this station [Sterling, Kansas,] * * * 
consisted in liming cold juice until a good defecation was had, and 
adding lime when necessary until the juice was decidedly alkaline and 
the color red. * * * Clay batter, like very thin mortar, was then 
added sufficient to increase the density of the well-stirred liquid about 
30 Baunie or 2° Brix. * # * From 1 pound to 2 pounds of dry clay 
to 100 pounds of juice was sufficient. Yellow or brown plastic clays 
were found to be the best. * * # The clear liquid was then drawn 
off and run into a clarifying tank. Phosphoric acid was then added 
until blue litmus paper was slightly red, indicating faint acidity. The 
liquid was then heated nearly to the boiling point, skimmed and 
brushed, allowed to settle from half au hour to an hour, and drawn off. 
* * # The light-colored and clear juice was then filtered. # # 

The clarified liquor was then ready for evaporation, in which there were 
no scums of account, for the impurities had been removed in the clari¬ 
fication.” The amount of acid phosphate of calcium (superphosphate of 
lime) was about 1 gallon to 400 or 500 gallons of juice. 

u The milling of the fresh cut canes required less power, and gave 
better extraction of juice than the milling of the wilted canes. The 
juice of the un stripped canes gave more bulky sediments than the juice 
of the canes whose leaves had been removed, while the sirup was as 
good in quality from un stripped as from stripped canes, and as good 
from fresh cut as from wilted canes.” 

Organization lists of the agricultural experiment stations and 
agricultural schools and colleges in the United States ( Office of 
Experiment Stations , Bui. No. 13, April , 1893 , pp. 123). —This includes 
a list of the governing boards and working forces of the several 
stations; a list of the agricultural schools and colleges, with courses j 
of study and boards of instruction; tables showing specialists in van/ 
ious lines of work at the colleges and stations; the officers of tli 3 
Association of American Agricultural Colleges and Experiment Station s\ 
officers and reporters of the Association of Official Agricultural Chemists 
of the United States; federal legislation affecting the colleges and sta¬ 
tions; regulations of the Post-Office Department regarding station 
publications; and an index of the names of college and station officers, 
with short biographical sketches. 

Journal of Mycology (Division of Vegetable Pathology , Journal of 
Mycology, vol mi, No. 3, Mag 15,1893 , pp. 195-331, plates 15, figs. 3).— 
Briefly summarized the contents of this number are as follows: 

Experiments in the treatment of rusts affecting wheat and other cereals, 
JB. T. Galloway (pp. 195-226).—Experiments were conducted at Garrett 
Park, Maryland, and Manhattan, Kansas, to ascertain ( 1 ) the effect 
on winter wheat of treating the soil with chemicals before planting; 
( 2 ) effect of treating the seed with chemicals and hot water; ( 3 ) effect 
of fungicides applied in periods of two* ten, and twenty days from the 
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time of appearance above ground of the plants until harvest; (4) same 
as above on spring wheat, oats, and rye. The fungicides used were: 
Bordeaux mixture, ammoniacal solution of copper carbonate, ferrous 
ferrocyanide solution, copper borate mixture, ferric chloride solution, 
ferrous sulphate solution, cupric ferrocyanide mixture, cupric hydrox¬ 
ide mixture, potassium sulphide solution, flowers of sulphur, and sul- 
phosteatite powder. The formulas for preparation are all given. Treat¬ 
ing the seed and soil before planting did not reduce the rust, and in 
some cases was a positive injury to the crop. With our present appli¬ 
ances, spraying on a large scale will not pay. 

Notes on peach rosette , E. F. Smith (pp. 226-232).—Investigations 
were conducted in Georgia on the transmission of this disease. A 
simple contact does not seem to he sufficient, but inoculations by buds 
and grafts, where there is an organic connection of tissues, will con¬ 
vey the disease. It can also be transmitted through the roots. Two 
to ten months are required as a period of incubation. 

Remedies for the almond disease caused by Cercospora eircumscissa , N. 
B. Pierce (pp. 232-339).—The use of ammoniacal solution of copper 
carbonate or modified eau celeste by a new formula is advised. In the 
new formula the ammonia is added before the sal soda and not after, as 
in ordinary modified eau celeste. 

Experiments in preventing leaf diseases of nursery stoclc 7 D. G. Fair - 
child (pp. 240-264).—Experiments were conducted with Bordeaux mix¬ 
ture and ammoniacal solution of copper carbonate for the prevention in 
nursery stock of the following diseases: Pear and quince leaf blight 
(Entomospormm maeulatim ), cherry and plum leaf blight (Oylindrospo- 
riumpad/i ), and apple powdery mildew ( Podosplicera oxyeanthw ). In every 
instance the use of the fungicides showed a marked effect, except in 
the case of the powdery mildew of the ai>ple, where the results were 
negative, there being no disease on the unsprayed trees. In the other 
experiments Bordeaux mixture gave the best results. The use of the 
fungicides in most cases produced an increased growth in the stock. 
No general rule can he established regarding the resistant power of 
certain varieties. 

Experiments with fungicides in the removal of lichens from pear trees , 
J L B. Waite (pp. 264-268).—The author found, while spraying trees for 
a twig disease, that applications of Bordeaux mixture cleared the trees 
of their foliaceous and crustaceous lichens. The stronger formula is 
advised where the trees can be sprayed. The application with a brush 
of a very strong solution is advised where the lichens are abundant on 
small trees* 

Notes on fossil fungi , J. F. James (pp. 268-273).—Notes on various fos¬ 
sils of uncertain determination. Some formerly considered as fungoid 
and now shown to be of different origin are cited, and the identity of 
others is brought in question. 

Descriptions of fungi (pp. 274*281).—The following new species of 
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fang! are described by J. B. Ellis: Podaxon mexicanum , Uromyces 
rhyncosporw, Puce hi ia microica, P. montanensis, P. subcollapsa, Uredo 
eriocomw, U. similis , Tilletia rugispora, Asternia radians, Acanthostigma 
fraxini , Coniothyrium muscieolmn , Stagonospora baccharidis , Septoria 
ampelopsidis , & microspora, leacostoma , & pimpinellcc , & rumicis , 

PMyctcma andersoni , Cylindrospornm stachydis, Stilbospora varneyana , 
and Tuberculina solanieola. 

Descriptions and critical notes are given by Eoland Tkaxter on Pro- 
hypoxyis, PliytopMliora phaseoli, Gymnosporanginm nidus-avis, and 
Oospora scabies , all of which have been previously described in the 
publications of the Connecticut State Station. 

New species of Pueeinia and Uromyces are described by S. M. Tracy, 
as follows: Pueeinia aristidee, P. pallida, P. redfieldice , Uromyces andro- 
pogonis , Z7. eragrostidis , P. panici , and P. hordei. 

Reviews of recent literature (pp. 282-289).—A morphological, physiolog¬ 
ical, biological, and systematic arrangement of fungi, Wilhelm Zopf; 
Diseases and injuries to our agricultural crops, Oscar Kirchner; and 
" Bust in wheat, report of conference at Sydney, New South Wales, 
June, 1891. 

Two pages are devoted to a list of errata in the previous index to 
literature. 

The index to mycological literature is continued on pages 293-331. 
The index numbers run from 654 to 1002. 

An agricultural survey of Wyoming, J. W. Hoyt ( Division of 
Statistics, Miscellaneous Report Wo. 7 , P«&., 1893, 7$, map 1).—An 

account of the agricultural resources of the State of Wyoming and the 
progress and status of their development. The subjects treated are: 
Area and configuration of the State, soils, climate, productive areas, 
available water, history and results of irrigation, crops, prices of labor 
and products, live-stock industry, forestry, and Government helps 
'toward development. The success of agriculture in Wyoming depends 
very largely on irrigation and special attention is given to this matter 
in the report. It is estimated that about 2,000,000 acres are now under 
ditches, but in 1890 only 229,000 acres were actually irrigated, of which 
a little over 20,000 acres were devoted to cereals. 

Embracing all that portion of the country between the forty-first and forty-fifth 
parallels of latitude and between the one hundred and fourth and one hundred and 
eleventh meridians west from Greenwich, Wyominghas an area of 97,575 square 
miles, very nearly equal to that of New York, New Jersey, and Pennsylvania com¬ 
bined, or one and a half times that of all New England. 

In general terms mountainous, it is not so in the same degree as Colorado, whose 
lofty mountains are so bunched as to constitute the dome of the continent, but with 
lower ranges, and those completely broken down at many points and so widely sep¬ 
arated as to make broad valleys and plains, with a total area greater than that of 
any one of the older States excepting Texas, and an average elevation of about 6,000 
feet above the level of the sea, * * * 

Using the popular terms for their description, the soils of Wyoming, like those of 
the neighboring Rocky Mountain States, ar# about as follows : In the valleys a 
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sandy loam, more or less enriched and darkened by the products of vegetable decom¬ 
position; on the uplands a sandy loam, usually with a larger proportion of clay and 
with gravel, either fine or coarse and, where in large amount, forming a gravelly 
loam. In some districts there is a preponderance of heavy clay loam approaching 
what is commonly called “gumbo.” In others there is so much sand as to make the 
term sandy appropriate: and in still others, as along the foot of the Black Hills on the 
border of Dakota, on either side of the Big Horn Mountains, and in some other dis¬ 
tricts, the gypsum formations are so prominent as to give to the soils the name of 
4 ‘gypsum ” —“red” or “ gray ” according to the proportion of iron contained. v * * 

Speaking broadly, there are hut very limited areas in Wyoming to he classed as 
nonproductive. There are no vast sandy plains, alkaline fiats, or other land wholly 
barren. Even in the poorest sections, rendered comparatively unproductive by 
excess of either sand or alkali, there is grass enough to afford a very considerable 
supply for stock; such amount in some of them as, with the protection afforded by 
hills and hillocks, renders them favorite resorts for cattle during the severer portions 
of the winter season. The mountain areas, except whore the growth of timber is 
very dense, arc grazing grounds of no little value. A w “ 

The total area of irrigable lands is in the neighborhood of 10,000,000 acres— 
greater than the combined area of Delaware, New” Jersey, and Connecticut. They 
have an altitude ranging from 3,500 to 7,500 feet with a corresponding adaptability 
to the various agricultural products of the northern latitudes, some being suited 
to the production of corn, the semi-hardy vegetables, and fruits, while all fur¬ 
nish the conditions essential to the growth of the tame grasses suitable for 
hay. * ” * 

The rainfall for the plains of the State is something less than 12 inches per annum. 
It varies from 8.50 to 17.26 inches for the term of twenty years or more during which 
observations have been recorded. If this were the sole dependence there could he 
no 1 arming in any proper sense. But, fortunately, there are over 20,000,000 acres of 
mountain area, upon which the annual precipitation, according to the estimates of 
the State engineer, has an average of 30 inches, giving thus a total of something 
like 50,000,000 acre-feet for these grand watersheds of Wyoming. It is not possible 
to say just how much of this is lost by evaporation and by sinking away and reap¬ 
pearing outside the limits of the State through the medium of subterranean chan¬ 
nels, but we have the authority of the State engineers of Wyoming and Colorado for 
estimating a saving of 40 per cent. Assuming, then, that the engineers 1 estimate 
that the so-ealled duty oi* water, or requisite supply in inches, for Wyoming is 2 
feet, it would appear that the total amount is sufficient to meet the demands of some 
10,000,000 acres. * 71 * But, fortunately, Wyoming not only enjoys a larger total 
of precipitation than any other State within the whole arid belt, but is also favored 
with a wider and more equal distribution. * * 

Wyoming is fortunate in the great number of natural basins—reservoirs ready 
made or convertible into reservoirs with but little cost. Of these the number is so 
great that a comparatively small proportion of tlio water of streams need be wholly 
lost. 

Report of the statistician (TM vision of Statistics, Report No. 101 , 
n. set\, May, 1893, pp. 111-178 ).—This includes the following articles: 
Condition of winter grain, mowing lands and pastures, progress of 
cotton plantiug, spring plowing, changes in crop areas, temperature 
and rainfall, notes from reports of State agents, the cotton crop of India 
for the year 1S92~’93, European crop report for May, 1893, and freight 
rates of transportation companies. 
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The infl uence of the pressure of gas on the development of plants, 

P. Jaccaed ( Comp, rend, 116 {1893), pp. 830-833 ).—The author investi¬ 
gated the subject of the influence of the pressure of 'gas on plants, 
using for the purpose of his experiments about fifty different species, 
among - which were wheat, lupines, radishes, corn, beans, mustard, 
buckwheat, onions, potatoes, Oxalis, Cardamine , primrose, daisy, Pelar¬ 
gonium, Alisma, veronica, junci, and iris. 

Three sets of experiments were conducted, (1) in ordinary air, (2) in 
oxygen or air surchai'ged with oxygen, and (3) in a mixture of oxygen, 
hydrogen, and nitrogen, there being less oxygen than in ordiuary air. 
In each experiment the plants were subjected to three pressures of gas, 
normal, below, and above normal. 

In the air he found that at a pressure of from 10 to 40 cm. the stems of 
the plants grew more rapidly, were slenderer, and had a greater tend¬ 
ency to branch, the leaves were larger and more spreading, and the 
whole plant was more forward than those grown in normal conditions. 
Of those grown at pressures of 3 to 6 atmospheres, some showed an 
accelerated growth, but usually there were no morphological differ¬ 
ences noted. 

In the experiments with an atmosphere overcharged with oxygen, 35 to 
90 per cent of oxygen was used. No evil effects were noticed at normal 
pressure, and in some plants there was an increased growth. A dimin¬ 
ished pressure gave the same results as in the ease of the air at sim il ar 
pressures. 

The mixture of oxygen, hydrogen, and nitrogen at a pressure of 0.5 
atmosphere did not give the same result as air at the same pressure. 
From an anatomical point of view there were no constant differences 
noted in the plants due to the varied environment. 

A summary is given as follows : 

(1) In a general way, changes in the pressure of the atmosphere 
which surrounds a plant exert considerable influence on its develop¬ 
ment. 

(2) The intensity and nature of the phenomena naturally vary more 
or less with the species, but the general curve which represents the 
variations of the development with the pressure has ordinarily two 
maxima, the first the most marked in rarefied air, the second in com¬ 
pressed air; the normal pressure will be found between these two 
maxima. 
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(3) The tension of the oxygen plays an important part in the phe¬ 
nomena ; absolute pressure also plays a part.—w. h. e. 

The transfer of the starch of potatoes from tubers which have 
made a second growth, A. Girard (Compt. rend., 116 (1893), pp. 
1148-1151 ).—In 1892 the author noticed a curious phenomenon, to which 
he calls attention. The season had been a very dry one, and the pota¬ 
toes planted as usual had, in August, produced very small tubers, 
weighing 50 to 60 grams each. In September and October, a rainy 
season having set in, the potatoes began to grow. Many of the small 
tubers grew in the shape of an hourglass, the new growth attaching 
itself at the end of the tuber. In some cases, the weight of the com¬ 
bined tubers was 300 to 400 grams. An examination, both chemical 
and microscopical, showed that the starch had. been transferred from 
the older part of the tuber, where it was in reserve, to the newer part. 
A table showing the per cent of starch in the old and new parts of the 
tubers indicates that the starch content of the new growth was from 
50 to 800 per cent greater than in the older growth. A microscopical 
examination showed an entire absence of starch in the cells at the point 
of union, and an increasing amount was seen in the cells as they were 
farther removed from this point. The starch grains themselves showed 
some remarkable changes in different parts of the tuber, varying 
from an almost completely disorganized state to their normal condi¬ 
tion. —w. H. E. 

The influence of the starch content of the parent potato on the 
starch content and total weight of the crop, A. Girard (Ann, 
Agron ., 19 (1893), JVo. 4,pp. 161-181 ),—The author refers to previous 
experiments in which he has shown that when the season permits the 
noimal growth of the potato there is a relation between the vigor of 
the foliage and the weight of the crop. By using the tubers from the 
hills with most vigorous foliage for seed, the cultivator is enabled to 
increase his harvests from year to year. 

The experiments here noted are intended to test the correctness of 
the generally accepted hypothesis that there is a relation between 
the starch content of the parent tuber and the yield and starch con¬ 
sent of the resulting crop. The author reviews the experiments on 
which this hypothesis rests, and, while admitting their value, regrets 
that the methods of experimenting used have never been published and 
are probably not sufficiently exact to establish the theory. 

If it were true that a harvest poor in starch results from planting 
poor tubers, it would follow that after a season which interfered with 
the proper maturing of the tubers, and hence reduced the starch con¬ 
tent, we would notice a considerable degeneration in potatoes as 
regards their starch content. But an experience of eight years has 
shown that for at least 4 varieties, YellowBose, Vosgienne or Jeuxey, 
Bichter’s Imperator, and Bed Skinned, this degeneration does not 
exist, but that the starch content depends on the current season rather 
than on the preceding season. 
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Besides the methods of cultivation and meteorological conditions, 
there are three factors which can influence the crop: (1) The heredi¬ 
tary quality of the tubers planted; (2) their weight; and (3) then- 
richness in food material, especially starch. The hereditary influence 
heretofore has been generally neglected. To overcome this hereditary 
Influence the author selected seed tubers from the same hill for com¬ 
parison. 

The weight and starch content of each of the tubers from six hills 
(embracing four varieties) are tabulated, and these show a very wide 
variation between individual tubers. For example, of the thirteen 
tubers in a hill of the Magnum Bonum variety the poorest contained 13.9 
per cent of starch, the richest 25.7 per cent. This variation is entirely 
independent of the size of the tubers. In one variety, the Idaho, the 
variation in starch content was quite small, only about 1.5 per cent, 
while in weight the tubers varied from 105 to 224 grams. This differ¬ 
ence in composition between the tubers from the same plant is due to 
physiological phenomena which cause the tubers to mature with differ¬ 
ent rapidity, and this maturity is entirely independent of their weight. 

In his experiments, the author generally used two tubers from the same 
plant of practically the same weight, but of different degrees of richness 
in starch. In every case the starch content was calculated from the 
density as shown by the hydrostatic balance. Fifty-three lots were har¬ 
vested, and the results showed no relation between the richness in starch 
of the parent tuber and the quantity and quality of the resulting crop. 

In another experiment each lot of seed potatoes weighed approxi¬ 
mately 1 kilogram, and consisted of six tubers. Each lot was grown 
in a different locality, and the starch content of the different lots varied 
from 13.5 to 25 per cent. The results were exceedingly variable. 
Tubers with 15 per cent of starch produced practically the same crop 
as tubers containing 22.2 and 24.4 per cent. 

The article also contains a rdsumd of an experiment made by M. Hu¬ 
bert. The starch content of 30,000 tubers was determined, and from 
these there were selected for planting 9,176 tubers with a starch don- 
tent ranging from 12 to 20 per cent in the different experiments. The 
following table shows the result: 

Weight and starch content of crop from seed potatoes of different qualities. 


Starch 
content 
gn tubers 
planted. 

Average 
weight 8f 
harvest 
from eacli 
hill. 

Starch 
content 
ofcrop. 

Weight 
of crop 
per hec¬ 
tare. 

Per emit 

Kilos. 

Per cent- 

Kilos. 

20 

1.153 

19 

39,895 

19 i 

1.030 

21 

34,312 

18 j 

1.076 

20 

35,505 

17 : 

1.069 

21 

35,620 

16 

0.994 

17,5 

33, 111 

15 

1.064 

18 

35.436 

14 

- 1.027 

21 

34,200 

13 1 

1.048 

18 

34,875 

n] 

1.039 

17 

34,492 
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This experiment carries no proof of a fixed relation between the starch 
content of the seed potatoes and the starch content and weight of the 
crop. It must be borne in mind, however, that during 1892 meteorolog¬ 
ical conditions were very unusual. The author purposes to continue 
his experiments.— j. F. dijggar. 

The determination of nitrogen in soils, F. W. Dafeet (Eelat Inst 
Agron, Sdo Paulo, Brazil, 1892,p. 107, fig. 1 ).—For this purpose a modifica¬ 
tion of theKjeldahl method is employed. The modification consists of in¬ 
troducing through the stopper of the distillation flask a tube, the lower 
end of which reaches nearly to the bottom of the flask, and the outside 
end connects with an apparatus supplying a current of steam which 
expels the ammonia from the alkaline solution. The danger from bump¬ 
ing is thus removed, and the time required for distillation reduced to 
from 6 to 10 minutes. When the soil is rich in insoluble matter, it is 
recommended to filter the solution obtained in the digestion flask be¬ 
fore distillation.—w. h. b. 

Cultivation of the soil and nitrification, P. P. Deherain (Gompt 
rend., 116 (1893), pp. 1091-1097 ).—The determination of nitrates in the 
drainage water furnishes a reliable means of judging the amount of 
assimilable nitrogen furnished by fallow soils. The average amounts 
found in various soils manured and unmanured during 1891 were as 
follows: 

Nitric nitrogen in manured and unmanured fallow soils. 


1801. 

Xitric nitrogen formed in 
one hectare. 

Manured. 

Unmaimred, 

i 

Spring ..i 

Kilos . 
52.21 
24 79 
42.89 
19.44 

Kilos 

21.87 
15.21 
31. CO 
15.17 

Summer. 

Antiimp......... 

Winter...... 

Total. 

139.33 

83.94 



The total amount is seen to be considerable, and is probably sufficient 
for the needs of vegetation, but only a small proportion of the total 
amount is used by crops, since each of them occupies the soil only a 
part of the year. In the spring especially, nitrification is slow and the 
supply of nitrates notably insufficient. For this reason the use of 
nitrate of soda is necessary and quite generally practiced at that season. 

The experiments recorded in this article were undertaken for the pur¬ 
pose of determining whether it is possible to hasten nitrification in the 
spring and thus reduce the expense involved in the use of nitrate of 
soda. 

In the spring of 1891, on examining the drainage water of soils from 
Seine-et-Marne, which had been placed in pots adapted to the collection of 
the drainage water, the following amounts of nitric nitrogen were found: 
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Nitric nitrogen in drainage water. 



N itrie nitrogen per cnbie 
meter. 

Ho.l. 

Ho. 2, 

Maxell 24.................... 

Ch'ams. 

584 

G64 

Grams, 

539 

466 




Thesefigures are enormous. Warm gt on found in tlie drainage water 
at Rofchamsted 10.G grams per cubic meter; tlie average at Grignon 
was 39 grams. 

Soils from Marmilhat and Palbost treated in the same way gave 
results as follows: Drainage water from Marmilhat soil examined 
July 21 contained 884 grams of nitric nitrogen per cubic meter; Sep¬ 
tember 27, 250 grains; drainage from Palbost soil examined July 21, 
440 grams; September 27, 285 grams. 

It was observed that the drainage water was always richer at the 
beginning of experiments than a few months later. 

Tliese facts suggested that the increased activity of nitrification was 
due to the more thorough dissemination of the nitric ferments resulting 
from the pulverizing and stirring of the soils in filling the' pots, as 
already pointed out by Schlosing. 

To verify this point six pots which had remained undisturbed for two 
years on the experimental grounds at Grignon were selected. In three 
of these the soil was not disturbed. The other three, containing the 
same soil, were carried to the station building, and the soil which they 
contained spread out on a clean pavement which had been used for 
mixing fertilizers. In this condition the soil remained exposed to the 
air for six weeks from [November 1 to December 15, and was stirred 
from time to time. 

The soil was then taken to the laboratory and again fully exposed to 
the air. Samples of the exposed and undisturbed soils, taken at this 
time, showed the following amounts of nitric nitrogen: 


Nitric nitrogen in stirred and unstirred soils , * 


nitrogen, in 100 grains of— 


Grignon soil. 

i 

j Marmilhat soil. 

Palbost soil. 

Unstirred. 

Stirred. 

Unstirred. 

| Stirred. 

| Unstirred. 

Stirred. 

Mg. 

2 

3 

S Mg. 

44 

39 

M ff . i 
2 

Mg. 

51 

46 

Mg. 

; 2 

2 

Mg. 

71 

07 


During February tliese soils gave tlie following average amounts of 
nitric nitrogen per cubic meter of drainage: Unstirred Soil 1S.8 grams, 
stirred soil 1,340 grams. ■ 
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In similar experiments dining tlie winter either at ordinary tempera¬ 
tures or in a forcing house there was a constant but very slow increase 
of nitrates, the increase being from 2 to 6 mg. per hundred grams. 
Samples of soil similar to those which showed such energetic nitrifica¬ 
tion in November were examined in March. In spite of repeated pul¬ 
verizations nitrification was irregular. The amount of nitric nitrogen 
in 100 grams of soil was 8 mg. in the Seine-et-Marne and Seine-et-Oise 
soils, and 10 to 15 mg. in Puy-de-Doine soil at ordinary temperatures, 
increasing to 20 to 24 mg. at a temperature of 30° 0. 

Thus it was observed that the soil taken for experiment in Novem¬ 
ber and left in a cold room nitrified energetically after being pulverized 
with care, while other samples of the same soil taken in January and 
March and maintained under favorable conditions of moisture and tem¬ 
perature, generally gave medium quantities of nitrate, and at most 
hardly half of that obtained from the soil pulverized in November. It 
is evident, therefore, that the activity of the ferment is not the same at 
all seasons. It appears to be well established, however, that pulveriza¬ 
tion is a very effective means of promoting nitrification. 

The practical deduction from these facts is that autumn cultivation 
of the soil may be prejudicial on account of its promoting the active 
formation of nitrates which will be largely washed out of the soil by the 
winter rains. On the other hand, thorough pulverization of the soil at 
seeding time will tend to increase the supply .of nitrates so essential 
to the growing plants. 

The author believes that if more thorough pulverization of the soil- 
than that brought about by ordinary tillage is secured that it will be 
possible to promote activity of nitrification analogous to that obtained 
in the laboratory and tbns produce full crops without being compelled 
to use nitrate of soda. Practical tests in this line are in progress and 
will be the subject of a future report.—w. H. b. 

Trials with iron sulphate for eradication of moss in old mead¬ 
ows and lawns, S. Ehodin (Kgl. Landtbruks Akad. Sandlingar och 
Tidslcrift , 80 (1891), p. 189 ; 32 (1898), p. 78 ).—Favorable reports have 
been received from France in regard to the application of iron sulphate 
as a remedy against moss in meadows, while the results reported from 
Germany have mostly been unsatisfactory, the moss growing as luxu¬ 
riantly after the treatment as before. On the Swedish Agricultural 
College grounds ten plats of 100 square meters each (1,074,7 square 
feet) were set apart during the seasons of 1890 and 1891 for an investi¬ 
gation of the subject. The plats measured out were a part of a four- 
year-old meadow strongly infested with moss. Five alternate plats 
were sprinkled with a solution of iron sulphate in water (about 1:2.5), 
the quantity of sulphate added ranging from 250 to 450 kilograms per 
hectare (220 to 400 pounds per acre). The latter quantity is higher 
than recommended by French writers. 

The solution of sulphate was sprinkled over the plats on April 21 
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ami November 12,1890; immediately after fhe addition of tlio solution 
both grass and moss turned blade, but after some rains the grass 
again regained its green color. The. moss reappeared in the same 
places after both applicat ions and was seemingly as luxuriant as before. 

The sulphate seemed to slightly reduce the average yield of hay 
during both years, but the uneven yields from the plats make the 
results less important. The following table gives the main results: 

JpjpUailion of iron sulphate as a preventive, against moss in meadows. 


T>W. TsJVv 

Ferrous 

Water 
used for 
solution. 

Yield of hay. 



sulphate. 

1890. 

3 891, 

1 . 

Kilos. 

4.5 

Liters. 

11.25 

Kilos. 

07.0 

07.0 

64.5 

Kilos. 

2. 


3. 

4.0 

10.00 


4. 

73.5 


5. . 

3.5 

8.75 

74.6 

74.0 

68.0 

04,5 

61.5 

60.0 


6 . 

38.0 

7. 

3.0 

7.50 

8. 

‘>7 a 

9..,,.,. 

2.5 

6.25 

a(. u 
OR ft 

’ .10 . 


40. U 
29.0 







Average ;?ield from 
treated plats. 

67.0 

24.8 

26.4 


Average 'yield from 
untreated plats . 

67.8 


P. W. WOXty 

The efficiency of the most important chemical preservatives 
■for manure (Joum. Zmdu\ 7 41 ( 1893 ), pp. 1-56 ),—The property of 
gypsum in effecting the fixation of ammonia* in nitrogenous organic 
materials, 'which are subject to putrefactive fermentation, is substan¬ 
tially assisted and increased by the presence of a sufficient quantity of 
free phosphoric acid and roonocalcic phosphate 5 that is, by the water- 
soluble phosx»horic acid. 

The presence of tricalcic phosphate and of dicalcic phosphate, lias no 
influence on the ability of gypsum to fix ammonia. The dicalcic phos¬ 
phate plays no part as a transferrer of ammonia. 

Superphosphate-gypsum loses some value during its use as an absorb ■ 
ent, the water-soluble phosphoric acid being converted into the reverted 
form. This Joss is, however, insignificant in comparison with the ad¬ 
vantages secured by its use. 

The development of free nitrogen can be prevented without great 
difficulty by the exclusion of the air as far as possible and by other pre¬ 
cautions to prevent heating of manure. The phosphoric acid in some 
gypsums appears to retard the processes which result in the formation 
of elementary nitrogen. 

The Strassfurt refuse salts tend to preserve manure in tlie following 
manner: Many fermentations are suppressed,* others are extended 
over a longer time,* the ammoniaeal fermentation is not hindered, but 
begins later, continues longer, and allows less ammonia to be formed 
than would occur in the absence of this salt. 
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As shown by one of the author’s former experiments, ammonia still 
escapes, even when large quantities of kainit are present. These 
salts appear to assist the fixation of free nitrogen. Apart from this 
property of conserving very effectively the organic substance and of 
enriching the manure in potash and magnesia, kainit is not to be 
recommended as a means for conserving stable manure, especially since 
complaint is heard that by its application the hoofs of animals are 
injured and that manure thus treated injuriously affects certain fruits. 
A mixture of carnalite gives rise to the same phenomena as the addi¬ 
tion of kainit. 

The addition of kainit to superphosphate-gypsum proved beneficial. 
The organic substance of the fermenting material was destroyed in 
relatively small quantity ; ammonia salts were formed in small quanti¬ 
ties, and loss of ammonia was avoided. The fixation of free nitrogen 
did not occur. According to this, if kainit or carnalite is used, it is 
recommended always to mix them with superphosphate, since the addi¬ 
tion of the latter seems to compensate for the injurious effect of the 
Strassfurt salts. 

The addition of carbonate of lime to decaying nitrogenous organic 
material causes a strong ammoniacal fermentation and a great loss by 
the volatilization of ammonia.— or. F. duggar. 

Fertilizer experiments with sulphate of ammonia and nitrate of 
soda for barley and oats, S. Rhodin (Kgl. Landtb rules Alcad. Sandlin - 
gar ocli Tidslerift , 30 (1891), pp. 142-118; 32 (1893), pp. 78-82). —The 
experiments were made on the experimental grounds of the Swedish 
agricultural college, and were intended to throw additional light on 
the question of the relative value of nitrate and ammonia-nitrogen for 
the cereals. Numerous plat experiments with potatoes, sugar beets, 
and mangel-wurzels, both in England and in Germany, have shown 
that nitrate-nitrogen is considerably more effective for those crops than 
ammonia-nitrogen. The results obtained in experiments with the 
cereals’ are, however, conflicting. Lawes and Gilbert found that 100 
pounds of nitrate-nitrogen increased the yield of barley and wheat by 
50 pounds of grain and 100 pounds of straw above the yield secured by 
the application of the same quantity of ammonia-nitrogen. Maercker 
and P. Wagner, on the other hand, found that sulphate of ammonia 
and nitrate of soda ka?e about the same value as fertilizers for the 
cereals. Maercker experimented with barley and oats, and Wagner 
with oats, rye, and a large number of other crops. 

The author chose barley and oats for his experiments. The soil was 
a heavy clay, rich in potash and phosphoric acid, for which reason 
these ingredients were not supplied. The land, which had been in 
grass for some years past, had not received any barnyard manure dur¬ 
ing the eight preceding years. The nitrate of soda and the sulphate 
of ammonia were supplied at the rate of 27 and 45 kilograms of nitrogen 
per hectare (24 to 40 pounds per acre), three plats receiving the smaller 
quantity and three the larger; two plats during 1890 and three during 
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189i received no fertilizer of any kind. 3$To information concerning 
tiie size of the plats is given in the account of the experiments, all 
yields having been calculated per hectare. The following summaries 
are deduced from the data published, giving the yield of each plat, 
weight of cereals, and value of fertilizer applied: 


Experiments with barley and oats during 1890 and 1891 . 



1 .. 


Yield per hectare. 




With smaller application. 

With larger application. 


Nitrate 
of soda. 

Sulphate 
of ammo¬ 
nia. 

Differ¬ 
ence in 
favor of 
sulphate 
of ammo¬ 
nia. 

! 

Nitrate 
of soda. 

Sulphate 
of ammo¬ 
nia. 

Differ¬ 
ence in 
favor of 
sulphate 
of ammo¬ 
nia. 

Season of 1890: 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Barley: 





2,106.80 

—178.9 

Grain.-. 

2,131.30 

2,167. GO i 

+ 35.7 

2,285.70 

Straw. 

4,500.00 

4,380.00 

—120.0 

5, 293.90 

4,774.50 

! —519.4 

Oats: 




Grain. 

1,718.75 

1,798.75 

+ 80.0 

3,981.25 

2,106.25 

+125.0 

Straw. 

4,281.25 

4,576.25 

+295.0 

5,018.75 

| 5,450.25 

+437.5 

Season of 1891: 

Barley: 

Grain... 



2,151.66 

1,812.66 

—339.0 

1,970.66 

1,769.66 

—201.0 

Straw. 

2,990. 66 

2,377. 66 

—613. 0 

2,873.33 

2,400.33 

—473.0 

Oats: 



Grain... 

2,150.66 

2.233.66 

+103.0 

2,360.66 

2,363.66 

+ 3.0 

Straw. 

2,998.33 

3,133.66 

+133.33 

3,188.33 

3,112.00 

— 76.33 


The results indicate in general that the application of nitrogen in 
the form of ammonium sulphate is more favorable in case of oats than 
in case of barley, as compared with similar application of nitrogen in 
the form of nitrate of soda. The weather was unfavorable during both 
years, and caused an uneven growth on the different plants. If we 
take the averages of the results for both years we find that barley did 
not respond as well to the application of sulphate of ammonia as to 
that of nitrate of soda, and this held good in ease of both the smaller 
and the larger quantity of fertilizers applied. With oats the reverse 
is true, the sulphate of ammonia proving somewhat more effective when 
either quantity of fertilizers was applied. 

The following statement has been calculated from the tables pub¬ 
lished in the article, and will show the relative effectiveness of nitro¬ 
gen in the two forms for barley and oats, the results from both years 7 
experiments being considered: 


Increase in yield of barley and oats from sulphate of ammonia above the yield from nitrate 

of soda. 



24 pounds 
of nitrogen 
per aero. 

40 pounds 
of nitrogen 
per acre. 

Barley^ 

Grain ..... 

Percent. 

-7.1 

-9.8 

+4.7 

-rii-S) 

Per cent. 

— 8.9 
_ 12,2 

Straw... 

Oats: 

Grain.-...1. r 

+ 3.4 
+ 4.4 

Straw................ 
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Experiments in the culture of the horse bean, Beummel (Dent 
landw. Presse, 1893, No. 40, pp. 437 , 438 ).—In experiments continued 
through three years and designed to ascertain the best distance between 
the rows, a distance of 35 cm. gave the maximum yield of beans. At a 
distance of 50 cm. the yield fell about 14 per cent below the maximum; 
when the rows were alternately 10 cm. and 50 cm. apait the yield was 
3.6 i>er cent less than the maximum; at alternate distances of 45 and 15 
cm. the loss in yield was 2.8 per cent. The gTeater ease of culture 
where alternate rows are wide offsets this slightly decreased yield. 

The following table gives the yields of the weedy plats and those 
kept free from weeds: 


Yield of beans from weedy and clean plats. 



Yield per liectare. 

Relative 
yield of 
weedy 
plats, reck¬ 
oning jield 
of eaeli 
clean plat 
at 100. 


Weedy. 

Free from 
weeds. 

Experiment I..... ■ 

Kilos. 

2,670 

Kilos. 

3,850 

69.3 

Experiment II .! 

1,870 

3,900 

47.4 

Experiment HI... 

2,900 

3, 600 

80.0 

Experiment IV. 

2,180 

3, 600 

59.2 

Experiment V. 

2 , (?00 

3, 730 

70.0 

Experiment VI. 

1,990 

2, 5S0 

77.0 

Experiment VII. 

870 

2,170 

40.0 


While the yield of beans was much reduced by the presence of weeds, 
the yield of coarse forage was not reduced. 

A test of drill culture against broadcasting gave a somewhat higher 
yield with the former. 

Where weeding was not practiced the earlier plantings were more in¬ 
jured by weeds than later plantings. Tor fields that are not to be care¬ 
fully hand-hoed the author recommends rather late planting, a large 
quantity of seed, shallow covering, and harrowing when the plants are 
from 5 to 7 cm. high. Soaking caused the seed to sprout three or four 
days earlier.—j. F. dtjggar. 

Effect of removing the leaves of the sugar beet, H. Briem 
( Woehenschr. Genital Yer. Rubensuck. Ind, 1893, Wo. 2, p. 10").—The 
author calls attention to experiments which indicate that beets stripped 
of their older leaves before harvest give a smaller yield than when the 
older leaves are allowed to remain on the plants. In one experiment 
not only was there a loss in total weight,but there was also an average 
loss of 2.03 per cent in the sugar content, and a considerable increase 
in the per cent of ash as the result of removing these leaves.— 
J. E. DTJGGAR. 

The influence of parasitic fungi upon their host plants, 

J. T. Wakicer (Princjs. Jahrb . Bot., 24, pp. 499-548; abs. in Bot . Gen- 
tralbl., 54 , No. 5 and G , pp. 184 , 185). — With reference to their influence 
2916— No. 11-7 
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oil their host plants, the author divides parasitic fungi into four groups, 
as follows: (1) Kteinophytes, which produce chemical changes result¬ 
ing in the death of the cells; (2) Hypertrophytes, causing a hyper¬ 
trophied condition of the part of the host attached; (3) Isotrophytes, 
producing little or no effect on the host plant; (4) Atrophytes, j>ro- 
ducing atrophy of important organs, usually the flowers. 

Pxobasidium vaccinii , 8 species of Uredinew, Gystopus canadensis, 
Peronospora parasitica, Pxoascm pruni, jiff. alnitorqims, Urocystis viola % 
TJstilago maydis , and Plasmodiophora brassiew were examined upon many 
hosts. The author conducted his experiments along the line of the 
second group, studying the Hyper trophy tes. 

The effect produced by this group on their host plants is as follows: 
The young plants do not show the affection as plainly as the older ones. 
In them the parasite prevents the formation of primary, or at least sec¬ 
ondary, tissues. The mechanical tissues, collenchyma, andbast and stone 
cells, are interfered with, and the pith cells are compressed and lignified* 
The secondary fibrovascular bundles generally remain imperfect, while 
the transverse walls are not absorbed. These bundles are widely scat¬ 
tered and more or less tortuous and irregular. In many cases only a 
microscopical examination would reveal the presence of the fungus. 

In the hypertrophy of Plasmodiophora brassiew the fibrovascular 
bundles are deficient in number and the usually strongly developed 
xylem is replaced by parenchyma cells. The intercellular spaces in the 
hytrophied organ are often much greater or much less than in the nor¬ 
mal organs. 

Referring to the cell contents, the author found that the chromato- 
phores in hypertrophy frequently have only a partial development, and 
there is a similar deficiency in calcium oxalate crystals. On the con¬ 
trary, the author found in hypertrophy, as well as in the parts of plants 
affected with isotrophy, ah enormous amount of starch. 

The characteristics of parts of plants under the influence of parasitic 
attacks according to the author are the enlargement of cells; coloring 
of cell sap; the formation of chlorophyll in parts of the flowers usually 
without chlorophyll; the formation of clusters of crystals; the appear¬ 
ance of the accessory fibrovascular bundles; and the external develop¬ 
ment of meristem and sclerenchyma. The author calls attention to the 
resemblance between hypertrophied and etiolated organs.—w. h. e. 

The influence of copper compounds ou the grape, 0, Bumm (Per. 
dent hot Ges10, Wo. 2, pp. 79-93). —The author begins his paper by 
giving a resume of the opinions of a large number of investigators on 
the value and effect of the use of copper preparations for the suppres¬ 
sion of the downy mildew of the grape (Peronospora viticola). 

During the season of 1892 he investigated the subject, using Bor¬ 
deaux mixture as the fungicide. Frequent sprayings were given the 
vines before the time of blooming (June 9), after which no sprayings 
were given. September 20 a warm period set in, followed, October 10, 
by a rainy season. 
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Designating the sprayed vines as A and the unsprayed as B, the 
results of his experiments are as follows: The leaves of A remained 
darker green than those of B, the difference in color being very marked 
at the beginning of August. The sprayed vines were in flower on June 
17, while the others were not. Oir September 12 the clusters of A were 
becoming ripe, while those of B were considerably later. 

On September 16 three leaves were cut, one sprayed and one 
unsprayed from A and one from B, and their petioles placed in water. 
Three days later the sprayed leaf was still fresh, the unsprayed one 
from A was slightly wilted, while the leaf from B was about half dried 
up. October 18 eight leaves were taken, four from A and four from B, 
and subjected to the same conditions. At the end of a week all the 
leaves from A were still green and showed but little change, while 
those from B were discolored and more or less dried up. 

A microscopical examination was made of the leaves to see if there 
had been any changes in them due to the use of the copper salts. In 
every case the sprayed leaves were thicker than the unsprayed ones. 
The increase in thickness as shown by 12S measurements was from 
2.17 to 16.31//, and this increase was not confined to any particular 
region of the leaf. The chlorophyll was more abundant both in the 
palisade and spongy parenchyma of the leaves, and the air spaces less 
numerous in the sprayed leaves than in the unsprayed. The author 
thinks the conclusion of Alessandii,* that the chlorophyll takes on a 
more intense color, due to copper salts, is not warranted, but that the 
darker color of the leaves is due to a greater amount of chlorophyll pres¬ 
ent in them. The increased chlorophyll formation is probably due to 
the copper acting as a chemical stimulus without any of the salt being 
taken up by the leaves. Of course an increased chlorophyll produc¬ 
tion results in a greater starch formation, which in turn has a direct 
effect upon the fruit. The author also found that the transpiration 
was lower in the sprayed than in the un sprayed vines. 

Chemical tests were made to determine whether the leaves had taken 
up any of the copper and whether any of it remained in a soluble con¬ 
dition on the leaves. All the copper found was in the form of the 
insoluble hydrate. 

The author concludes that there is no doubt that timely and suitable 
spraying of grapevines is of the highest importance. On the one 
hand, it reduces the spread of the fungus, and on the other, as shown 
from his experiments, it is of direct advantage to the vines. Under 
similar conditions the sprayed vines set more fruit and on sound stocks 
were at least two weeks earlier in ripening their grapes than the 
unsprayed. The artificial hastening of the ripening of grapes will 
doubtless prove valuable in many locations, especially in southern Ger¬ 
many. Whether this artificial hastening can be continued without final 

* Alessandri, LTtalia agricola, a xxi, Milano, 1889, 
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injury to the plant or whether it may not be of permanent advantage 
remains to be seen. There still remains the question whether or not 
the continued application of copper sulphate will not leave so much 
copper in the soil that through the plant there would be a serious 
element of danger. The investigations of HaselbolF with water cul¬ 
tures show that there is such a danger. On the other hand, through 
the presence of calcium carbonate in the soil the evil influence of cop¬ 
per sulphate and copper nitrate is diminished so long as there remains 
undecomposed lime in the soil. When this is exhausted the effect will 
be the same as in the calcium-free soils. It still remains to determine 
a practical manner in which the evil influence of the copper may be 
prevented.— w. h. e. 

Fourth. Annual Report of the Halle Station for experiments in 
the repression of nematodes and for plant protection, 1892, 

M. Hoelrung (pp. 60).—During the season more than live hundred 
experiments were conducted at the station, the results of which are 
given. The spring season was very backward, the low temperature 
extending .through May. In additiou to the cool weather the season 
was very dry, there being but about 10 inches of rainfall from March 
to October, inclusive. 

The experiments of 1891 (E. S. B., vol. ill, p. 820) on ridding the soil 
of nematodes, through the cultivation of catch plants and crops of 
potatoes, were continued very successfully. A tabulated report of 
experiments with 9 varieties of potatoes, planted after catch plants, is 
given. They were of early, medium, and late sorts and were compared 
with similar lots planted in the usual ways. In every ease the yield 
was less when planted after catch plants, but was sufficiently large to 
more than pay for the expense of both crops. The time of planting the 
first crop of cateh plants was about April 1, and the second crop about 
six weeks later. There was no particular advantage gained by using 
early varieties of potatoes, as some of the later ones gave larger yields. 

The use of alkaline fertilizers for the beet nematode (Het&rodera 
schachtii) and the influence of the fertilizers on the soil were further 
investigated, as was the freeing of the diffusion residue from nematodes. 
It was again found that alkaline solutions were beneficial in destroying 
the nematodes. 

The author devotes a considerable portion of the report to a “root rot’’ 
of young beets. It is usually attributed to attacks of a species of 
Atomaria, but in a number of specimens examined no Atom aria was 
found,but there was an undetermined fungous mycelium present in many. 
The disease begins with the epidermis and almost always cuts nearly 
. through the root. Of a large number of small plants examined, from 
10 to 50 per cent of those under one half millimeter in diameter were 


*Hasellioff, Landw. Jalirb., 21 (1891), p. 201. 
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affected by this disease. That the disease is well known and widely 
scattered is shown by replies of beet growers to the author’s inquiries. 
From the correspondence he finds the disease is worse during cold and 
moist weather, and he thinks it may be prevented by the use of phos¬ 
phoric acid on the soil. 

A patented powder, called lQ The Beet Protector,” was tested during 
the past season. It was claimed that it would protect the beet against 
all its enemies, but was shown to be of no particular value. 

Tabulated information is given regarding the use of Bordeaux mix¬ 
ture, and German and Belgian copper steatite on II varieties of potatoes 
for the prevention of potato rot (PhytophtJiora infestans). The disease 
was not at all serious on the untreated plants, owing possibly to the 
dry season. Taking into consideration the cost of materials and appli¬ 
cation, the author considers the copper steatite, especially the German, 
the better fungicide. 

The report concludes with an enumeration of a number of insect and 
fungous enemies of the common field crops, with brief notes concern¬ 
ing each.— w. h. e. 

Aft investigation of Swedish fodder plants, A. G. Killgben 
and L. F. Nelson (Kgl. Landtbruks AJcad. Handlingar och Tidslcrift , 32 
(1893), pp. 88-106. —A continuation of the investigations described in 
vol. 32, pp, 1-32 of the same journal, and reviewed in B. S. R, vol, 
IV, p. 708. The authors give complete chemical analyses of five pkae- 
nogamous and four cryptogamous plants from northern Sweden, which 
are used more or less extensively as fodder plants. The analyses are 
accompanied by a discussion of the results and of the economic value 
of the fodders, their distribution, and adaptability as food for the 
various farm animals, etc. 

The following table shows the composition of the fodders analyzed. 
As before, the analyses of fodders belonging to the same family are 
grouped together. 


Composition of Swedish forage j plants. 


Species. 

Moisture. 

Asli. 

Crude 

protein. 

Ether 

extract. 

Crude 

tiber. 

Nitrogen- 

free 

extract. 

1. Lady'AUhem ilia vulgaris f lt .): 

Per cent. 
10.40 

Per cent, 
7.40 

Per cent, 
11. 81 

Per cent, 
3.70 

Per cent. 
13.42 

Per cent. 
53.15 

Dry. 

8.33 

13.19 

4.13 

14.90 

59.36 

2. Willow herb (Epilobiam aljjinvm, L.): 

9.68 

10.25 

13.94 

3.26 

12.18 

50.69 

Dry...''.. 


11.35 

15.43 

3. 61 

13.49 

56.12 

3. Co\v wheat {Melampyrum pratense , 
L): 

Air dry..,. 

7.73 

7.2S 

*» 

11.13 

1.54 

22.21 

50.11 

Dry.... 

7.89 

12,00 

1 

1.67 

24.07 

54.31 

4. False lettuce (Mtdgedimi crtpinitm, j 
L.): 

All* dry........... 



10.34 

14.50 

12.94 

3.08 

18.09 1 

41.05 

Dry---. 

10.17 

14.43 

3.43 

20.18 

45,79 

5. duckweed (titellaria graminea, L.}: 
Air dry.... 

8.08 

5.46 

10,00 

1.93 

22.66 

51.87 

Drv...‘. 

5.94 

10.88 

2.10 

24.65 

56.43 





Average for dry matter in 1—5 .... 


9.94 

13 20 

2.99 

39.47 

54.40 
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Composition of Swedish forage plants —Contiimed. 


Species. 

Moisture. 

Ash. 

Crude 

protein. 

Ether 

extract, 

Crude 

fiber. 

Mtrogou- 

IVee 

extract. 

6. Horsetail (Equisetum fluviatiU, L.): 

Air dry. 

Try. 

7. Equisetum palustre, L: 

Air dry. 

Try. 

Percent. 
8. 30 

8.46 

Per cent. 
1<>. 07 
17.54 

15.72 
17.17 j 

Per cent. 
9.69 
10.57 

14.50 

15.84 

Per cent. 
1.44 
1.57 

2.25 

2.46 

Per cent 
38.41 
20.09 

33,25 

14.48 

Percent. 
46.03 
50.23 

45,82 

50.05 

Average for dry matter in 6-7 — 


17.36 

13.20 

2.02 

17.28 

50.14 

8 . Mary’s grass ( Cetraria nivalis , L.) : 

Air dry . * . 

Try . 

9 . Reindeer moss ( Oladonia rangiferina, 

L.): 

Air dry . 

Try. 

10.54 

j 9.16 

0.77 
0.86 

0.54 
0.59 

1.94 

2.17 

1.66 

1.83 

3.19 
3.57 

1.70 

1.87 

2.37 83.19 

2.65 90.75 

86.94 

95.71 

Average for dry matter in 8-9 — 


0.72 

2.00 

2.72 

94.56 


Amount and digestibility of nitrogen in Swedish forage plants. 


| Nitrogen;, 

Species. 


1. Lady’s mantle (Alchemilla vulgaris, L.): 

Air dry. 

Try. 

2. Willow herb {Epildbium alpinum, L.): 

Air dry... 

Try.•... 

3. Cow wheat {Melampyrum pratense ,, L.): 

Air dry. 

Try... 

4. False lettuce (Mulgedium alpinum > L.): 

Air dry. 

Try. 

5. Chiekweed (Stellaria graminea , L.); 

Air dry.*.*. 

Try. 

Average for,dry matter in 1-5.. 

6. Horsetail {Equisetum jfluviatile, L.); 

Air dry.*... 

Try. 

7. Equisetum palustre ,!».; 

Air dry... 

Try. . .. 

Average for dry matter in 6-7.. 

S. Mary’s grass {(Jetranu nivalis, L.) *. 

Air dry........ 

Try...!.*... 

9. Reindeer moss (Gladonia rangiferina, L.) 

Air dry... 

Try... 

Average for dry matter in 8-9. 


The plants given in the above table are all used as fodders in parts 
of Sweden, and some of them are highly prized as such. The small 
quantity of protein in the two lichens is remarkable when we consider 
the fact that they form the sole food for both the tame and the wild 
reindeer during part of the year. The authors show that the quantities 
of reindeer moss which the animals would have to eat daily in order to 
obtain the amounts of nutrients called for by German feeding stand¬ 
ards, decidedly exceed the capacity of the animals. Both lichens are 











































FOREIGN INVESTIGATIONS. 


973 


gathered in. the fall and ted to eat tie. and sheep; the reindeer moss is 
relished especially by cattle, while the Ceirarkt is fed mostly to sheep. 
The lichens are steeped in hot water before being fed, and a little barley 
or oatmeal and salt are sometimes added. —f. w. woll. 

The mustard oil content of rap© and of oil cakes, A. Schuster 
and Meoke (Ohem. Ztg18!),% pp. 1951 , 1955) ; and Ulbricht (Limdiv. 
Vereiimck halt . cent Ver n 1893 , pp. 65 , 6*6').—It is known that the oil- 
bearing seeds of Gnteiferw contain substances which are transmitted 
to the oil cake, and which, when the latter is treated with water, may 
give rise to "the evolution of mustard oil. Experience has shown that 
this mustard oil renders the oil cake not only distasteful to the animals, 
but unwholesome also. When the quantity is sufficient it may even 
cause death. Prof. Emmerling, of Kiel, mentions a case in which 80 
or 90 cows on one farm were affected. Prof. Ulbricht, of the Dahme 
Station, mentions cases in which the calves of cows fed ground black 
mustard either died soon after birth or had serious attacks of diarrhea. 

There is also a general belief that the quality of milk and butter is 
affected by feeding cake containing much mustard oil, especially if the 
cake is stirred up with water before feeding. In view of these facts, 
Ulbricht was led to recommend in a previous pajier that rape eake 
yielding more than 0.5 per cent of mustard oil be fed dry, and that such 
cake should not be fed to animals pregnant or suckling young. 

In the same paper Ulbricht mentioned finding the following percent¬ 
ages of mustard oil in various samples: Indian rape 0.094 and 0.154; 
winter rape 0.116; summer rape 0.06; seed of winter rape 0.032; seed of 
summer rape 0.074; black mustard 1.026; rape cake 0.4, 0.55, 0.69, and 
1.03 x^er cent. 

Calculating the proportion between the yield of mustard oil by the 
rape seed and by the cake, Schuster and Mecke found that the cake 
yielded inpportionally much more mustard oil than the original seed. 
An explanation of this discrepancy was found in the method of 
analysis. # 

They found that in practice it was customary to warm the pulverized 
rape seed previous to the extraction of its oil, and that this warming 
nearly tripled the yield of mustard oil from the oil cake; in other words, 
that the warming of the seed was favorable to the development of the 
mustard-oil-yielding substances of the seed. They showed that the 
method heretofore employed in testing rape seed, which omitted this 
warming, yielded only a fraction of the mustard oil. They therefore 
came to the conclusion that the imre rape seed contained substances 
which by warming were altered so as to yield mustard oil when mixed 
with water; and that in view of this fact it was incorrect to assume 
from any existing studies that rape cake actually contained mustard * 
seed.* 

* A common method of testing rape cake for mustard seed has been to mix the 
cake with water and notice the odor of mustard oil. 



974 EXPERIMENT STATION RECORE. 

The result reached by Schuster and Medic was so novel and surpris¬ 
ing that their experiments wero repeated by TJlbricht. He found the 
following amounts of mustard oil when the sample was not heated, and 
when it was heated for thirty minutes in a closed flask at 70° 0.: 


MnHtard oil 

White mustard: (par cont.). 

Powdered seed not heated. Trace. 

Powdered seed heated. 0.052 

Winter rape: 

Seed not heated. d, 053 

Seed heated without shaking.-. 0.126 

Seed heated and shaken six times . 0.101 

Ground rape seed: 

Not heated. 0.123 

Same, prepared for expression of the oil. 0,347 

Press cake from the above. 0.345 


These results corroborate thoge of Schuster and Mecke in showing 
that heating the seed increases the yield of mustard oil, and in show¬ 
ing the error of condemning rape cake yielding more than 0.5 per cent 
of mustard oil. It is left to further investigation to fix the limits of 
mustard oil for pure press cake. 

The method used by Schuster and Mecke in determining mustard oil 
was as follows: Fifty grams of material was mixed in a liter flask with 
300 c. c. of water and allowed to stand at a temperature of about 20° 
C., with frequent shaking, for five hours. The mustard oil was then 
distilled off with the aid of steam, and collected in alcoholic ammonium 
chloride. The distillate was allowed to stand for twelve hours, and the 
mustard oil then determined by silver nitrate. 

Ulbriehtfs method differed somewhat from this, and was as follows: 
Twenty-five grams of ground material was mixed with 150 c. e. 3 of 
water and allowed to stand thirty minutes, with frequent shaking; 
after which the mustard oil was distilled off with the aid of steam, and 
collected in alcoholic ammonium chloride. To the distillate was added 
25c.c. of a potassio-mereuric iodide and 4 c. c. of potassium cyanide, 
and the solution heated in a water bath. After standing twelve hours, 
the precipitated sulphide of mercury was collected on a filter, dried, 
and weighed.— e. w. A. 

Effect of salt on digestion, E. von Wolff and J. Eisenlohb 
(Zanclw, Jahrb22 {1893), pp, 605-627 ).—Experiments by Sfcutzer* 
have shown that common salt improves the solvent action of artificial di¬ 
gestive fluids on albuminoids. In other words, a higher rate of diges¬ 
tibility was found for the albuminoids of foods when salt was added to 
the digestive fluids than when it was left out. 

The object of the present experiments was to study this question mi 
living animals. Accordingly, three sheep in good condition were fed 
in three separate trials, receiving hay alone in the first, hay and brow- 


* E. S. B. ; vol. ii ; p. 526, 
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en*’ grains in the second, and hay and held beans in the third trial. 
Ifiacb trial comprised three periods. In the first no salt was feci, but in 
the second 4 grams and in the third 8 grams of common salt was added 
to the fodder of each sheep daily. The experiments were conducted 
like ordinary digestion experiments. 

Thu results of these trials fail to show that the salt given had any 
general effect in increasing the digestibility of any food ingredient. In 
the ease of the hay and brewers* grains fed together, the average coef¬ 
ficients for the protein and fat were slightly less with salt than without 
it, while those for nitrogen-free extract and cellulose were correspond¬ 
ingly higher. The differences were in all cases small and lacking in 
uniformity. They might safely be accounted for by the individuality 
of* the animals, as these seemed to differ considerably under like treat¬ 
ment. 

In addition to determining the coefficient for the protein by the dif¬ 
ference between the amount eaten ancl excreted, allowance was made 
for the metabolic nitrogen as found by treating the fresh feces with acid 
pepsin solution, and the air-dry feces with both pepsin and pancreas 
solutions. The digestibility of each ration was also determined by 
Stu fczer’s method of artificial digestion. The average coefficients for the 
protein as found by the different methods are shown in the following 
table: 

Percentage of protein digested toith and without salt. 



: 

i 

Natural digestion. 


Pood. 

[ 

Salt per 
bead. 

! 

Without 

Treatment of feces 
with- 

Artificial 

digestion. 


treatment 
of feces. 

Pepsin. 

Pepsin 

and 

pancreas. 

Hay, alone. 

Grams . 

0 

Per cent. 
57.8 

Per cent. 
72.2 

Percent 

79.8 

Per cent. 
80.4 

Do. 

4 

57.4 

73.9 

78.0 

78.3 

Bo...-. 

8 

58.3 

74.4 

76.6 

78.0 

Hay and brewers’ grains..*.. 

0 

09.6 

80.2 

84.7 

83.0 

Do... 

4 

! 69,5 

81.2 

83.3 

81.3 

Bo. 

8 

67.5 

80.4 

85.4 

82.8 

Tlay and field beans.... 

0 

74.2 

83 7 

84.6 

87.3 

l)o. 

4 

74.5 

82.9 

85.4 

84.6 

Bo. 

8 

74.3 

82.1 

84.9 ! 

So. 1 


These figures show no differences in digestibility due to the salt 
added. They also show that the results of artificial and natural diges¬ 
tion agree only when allowance is made for the metabolic nitrogen con^ 
tained in the solid excreta. 

These experiments were continued with a horse weighing about 1,100 
pounds. The trial lasted from December, 1891, to June, 1892. The 
librse received rations of hay and oats, hay, oats, and wheat straw, 
and the same with field beans. Each of these three rations was fed 
without salt and with 20 grams of salt per day, and the hay and oats 
ration was also fed with 40 grams of salt. The average results follow: 
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Coefficients of digestibility with and without salt . 


Food. 

Total dry 
l matter. 

Crude 

protein. 

Crude 

fat. 

Crude 

fiber. 

Nitrogen* 
free ex¬ 
tract. 

Hay and oats: 

Per cent. 
58.80 

Per cent 
64.48 

Per cent, 
48.14 

Per cent 
36.43 

Percent 
71.39 

With salt.... 

58. 88 

m. 56 

42.10 

37.45 

71.18 

Hay, oats, and wheat straw: 

Without salt.... 

57.48 

66.84 

40.65 

25.06 

70.94 

With salt. 

57. 45 

66.24 

44.37 

29.06 

69.86 

Hay, oats, wheat straw, and held beans: 

Without salt..... 

56.55 

70.94 

34.03 

23.86 

70.16 

With salt..... 

50.75 

60.48 

35.40 

27.37 

69.53 



As in tlie case of sheep, the results with and without salt in general 
agree quite closely, and show no marked effect of the salt. The diges¬ 
tibility of the crude fiber appears to be somewhat improved by feeding 
salt, while that of the other nutrients is diminished rather than in¬ 
creased by salt. 

In conclusion, the authors state that while their results fail, on the 
whole, to show any positive favorable influence of salt on the rate of 
digestibility, they do not dispute the good effect which salt may have 
on the general condition of the animal, and in certain cases on diges¬ 
tion, as in the case of a deficiency of hydrochloric acid in the digestive 
juices.— e. w. A. * 

Effect of muscular work on the excretion of phosphoric acid, 
F. Kxuaand V. Olasavsky {Arch, ges. Physiol, 54 {1893), pp. 21-26).— 
Preysz* found that in the case of man the excretion of phosphoric acid 
was increased by muscular work. Experiments by the authors on a 
dog fully corroborated this and the statements of others, that work 
increased the excretion of phosphoric acid. During ten days at rest 
the animal excreted in the urine on an average 0.3175 grams of phos¬ 
phoric acid per day. When put to hard work (drawing a sled) the 
amount increased to 0.57 grams. On the following day the amount 
dropped to 0.28 grams. 

As to the cause of this increase, the authors believe it to be due, at 
least in a large measure, to the lactic acid formed in the muscles dur¬ 
ing work, and in a smaller measure perhaps to the carbonic acid formed. 
In support of this they show that from fresh bones and fresh meat much 
more phosphoric acid was dissolved by water containing lactic acid or 
carbonic acid than by pure water5 and that in an experiment on a dog 
the excretion of phosphoric acid in the urine was noticeably increased 
by adding lactic acid to the food.— e. w. a. 

Studies on the bacteria in hens' eggs, and suggestions for 
keeping eggs, Zobxend5beee {Arch. Eyg16 {1893), pp. 368-401).— 
A large number of spoiled eggs were examined with reference to the 
bacteria present, and experiments were made to demonstrate the eon-* 
nection between the bacteria and the spoiling. 


* Ungar, Arcli. Med., 1, p. 38. 
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The kinds of bacteria found were very numerous, and it is believed 
tha t further investigations would reveal other forms capable of chang¬ 
ing the egg. Several of the forms found were grown in pure cultures. 
When eggs were inoculated with these under favorable conditions they 
spoiled in a short time. The forms noticed are divided into two groups: 
(1) Those producing sulphuretted hydrogen, to which the odor of the 
rotten egg is largely due, and (2) those causing a greenish-blue color. 
Tiie characteristics of some sixteen different forms were studied and 
described. 

As to the manner in which the bacteria get into the eggs, the experi¬ 
ments made indicate that neither the outer shell nor the membrane 
next the shell are impervious to bacteria. Fresh eggs were inoculated 
Avith different forms of bacteria by placing the bacteria on the outside 
of the shell. After a few days colonies of these bacteria were found 
growing on the inside of the shell. Fresh eggs were also laid in bouil¬ 
lon cultures, and after a few days the forms of bacteria contained in 
the bouillon were recognized in the egg. In other trials eggs were 
blown, the shells filled Avith nutritive gelatin, and the ends sealed up 
with paper. These artificial eggs were then sterilized in a steam bath, 
after which they were placed on a mass of egg which had become 
* putrid. When, aft?r a few days, the shells were removed Avitliout dis¬ 
turbing the gelatin, a number of colonies of bacteria were found on the 
side next to tbe spoiled egg. These colonies were separated from one 
another, indicating, as in former trials, that the bacteria enter the shell 
at particular places. 

Some practical observations were made bearing on the keeping of 
eggs. It was found that a moist atmosphere Avas favorable to spoiling, 
probably because the moist air was more favorable to the growth of 
the bacteria on the outside of the shell. 

A low temperature was unfavorable, but was not proof against 
spoiling, since nearly all of the bacteria found grew in a refrigerator, 
although slowly. 

The majority of the bacteria found were killed by a temperature of 
about 50° 0. (122° F.). In vieAV of this it is suggested that heating 
eggs one or two days at that temperature, and then storing them in a 
dry place Avould probably be effectual in most cases, although this does 
not entirely preclude the action of bacteria which might get on the out¬ 
side of the shell. 

The most effectual precaution suggested is that of excluding the 
supply of oxygen which the bacteria require for growth. This is often 
done by placing tbe eggs in lime water, but with unsatisfactory results, 
as it imparts an unpleasant taste to the eggs. The author proposes to 
effect this by coating the shell with a lacquer of some kind which closes 
the pores of the shell air-tight. Practical trials of this method gave 
very encouraging results. A large number of eggs Avere inoculated 
with bacteria and then some of the eggs were coated. Those not 
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coated all spoiled within a week, but tlie coated eggs kept perfectly 
for two months, without change in color, favor, or odor. The exact 
nature of the coating is not given. —E. w. A. 

The phosphates of milk, Duclatjx (Ann. Inst . Pasteur , 1893 , pp. 
2-17; abs. in Chem. Ztg ., 1893 , Repert., p. 79 ).—According to the author, 
phosphates exist in milk in soluble form and in insoluble form, i . in 
suspension. The insoluble phosphates consist of phosphates of iron, 
aluminum, magnesium, and calcium. The soluble portion appears to be 
made up of a mixture of an equal number of molecules of triealeic 
phosphate, sodium phosphate, and sodium citrate. In the case of all 
the samples of milk examined the insoluble portion contained about 
twice as much lime and calcium phosphate as the soluble portion. 

The following table shows the similarity of milk from different regions 
in respect to its phosphates: 


Phosphates and other ash constituents of milk from various sources. 



Milk ! 
from 
Cantal. 

Milk 
from Nor¬ 
way. 

Milk 
from Nor¬ 
mandy. 

Phos¬ 
phate 
milk, I. 

Phos¬ 
phate 
milk, II. 

: 

Total lime as calcium phosphate ....j 

Per cent . 
0.337 

Per cent. 
0.329 

Percent. 

0.311 

Per cent. 
0.336 

Per cent . 
0.350 

Excess of PjOs, mostly combined with AlFe, 
Mg and Xa..... 

0 065 

0.062 

** 0.051 

0.073 

0.063 

Other mineral constituents................. 

0.346 

0.379 

0.388 

0.357 

0.337 


Total ash .................. 

0.748 

0 750 

0.750 

0.766 ' 

0.750 



By u phosphate milk 57 is understood a milk in which the phosphates 
are supposed to have been increased by feeding phosphate of lime (see 
E. S. R., vol. in, p. 503). 

The above analyses show that such milk, in spite of the claims for it 
which bring it a much higher price, contains no more phosphates than 
other milk. The close agreement of the mineral constituents in the 
various samples of milk is also of interest in connection with milk 
inspection. It indicates that the addition of either soluble or insoluble 
phosphates could be detected from the change it would cause in the 
relation of soluble and suspended phosphates,— E. w. A. 

The action of heat on milk, H. D. Richmond and L. K. Boseley 
(Analyst^ June, 189S } pp. 141 , 142 ).—These studies were on the effect of 
heat on the specific rotary power of milk sugar. In a previous paper 
by one of the authors (Analyst^ December, lS92,p. 225) it was stated that 
the specific rotation of milk sugar was reduced by heating. The object of 
these studies was to discover, if possible, a constant factor for a unit 
of time. Samples of milk were heated in closed vessels for from one 
and one half to three hours at 100° C. The results show that u even in 
one quarter of an hour the change may be detected by a delicate 
polariseope, 77 and that u samples heated for the same time may show 
enormous variation. 77 No change was produced in the rotation by 
adding ammonia to the solutions or by allowing them to stand for 
some hours. The reducing power of Eehling 7 s solution remained prac¬ 
tically constant in the heated and unheated milk.— e. w. a. 
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The making of cheese (Ontario College Sta. Bui . No, 88, Apr, 17, 
1893, pp, 8), —This bulletin contains directions for making spring, sum¬ 
mer, and fall cheese, and was prepared Tby committees of the Special 
Dairy School at the Ontario Agricultural College.— e. w. a. 

Fifth general meeting of the Association of German Agri¬ 
cultural Experiment Stations (Landw, Vers . Stab, 12, pp. 97-178),— 
The fifth general meeting of the Association of German Agricultural 
Experiment Stations was held in Berlin, December 11 and 12, 1892. 
Besides the representatives of German experiment stations, the German 
agricultural bureau, fertilizer manufacturers, and German potash works, 
there were present as guests Prof. E. W. Hilgard, of California; Prof. 
W. O. Atwater, of Connecticut; Prof. Adolf Mayer, of Wageningen, 
Holland; Dr. E. Meissl, of Vienna, and others. 

The meetings were presided over by Prof. NTobbe in place of Prof. 
Gustav Kuhn, deceased. In his opening address the acting president 
referred to the loss sustained by the Association during the past year 
in the death of Prof. Gustav Kiihn and Dr. Schrodt. 

Prof. H. Sehultze, director of the experiment station at Brunswick, 
was chosen president for the ensuing year. 

The following is a brief summary of the deliberations of the Associa¬ 
tion regarding methods of investigations: 

Determination of phosphoric acid .—The results of comparisons by 
thirty stations of the percentage of phosphoric acid found by the 
molybdate and citrate methods are reported. In a solution containing 
155.4 mg. of phosphoric acid, the citrate method gave from 0.4 mg. less 
to 4.1 mg. more phosphoric acid than the molybdate method. The 
agreement between the two methods was not as close as on previous 
occasions. The agreement of the results obtained by different analysts 
by the citrate method was more satisfactory than by the molybdate 
method. It is believed that the chief source of error in the molybdate 
method lay in precipitating the phosphoric acid with magnesia mixture 
in a solution containing about 2.5 per cent of ammonia. It was recom¬ 
mended that in future studies of methods this apparent error becor- 
reefced. In such a solution the phosphoric acid is either not completely 
precipitated or the precipitate differs somewhat from the normal am¬ 
monium magnesium phosphate, since, according to Heubauer, free phos¬ 
phoric acid may be volatilized during incineration, giving a too low- 
result. The phosphoric acid precipitated from strongly ammouiacal 
solutions is under some conditions noticeably low. It becomes neces¬ 
sary, therefore, to precipitate from a very weakly ammouiacal or a 
neutral solution. 

The reporter suggested that the comparisons be continued with the 
changes mentioned. 

The discussion brought out quite a difference of opinion as to the 
reliability of the method of precipitating from neutral or ammoniacal 
solutions. Dr. Logos had found that the precipitation from neutral solu¬ 
tions often gavewrong results, especially when the ammonia was added 
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before the precipitate bad completely separated out of the neutral solu¬ 
tion. Magnesia was thrown down under such conditions, and the pre¬ 
cipitate showed a reaction for ortho-phosphate. Others also believed 
that neutralization was entirely useless. 

The recommendation of the Association was that a phosphoric acid 
solution of known strength be sent out to all the members for testing 
by the following methods: (1) Precipitation with magnesia mixture, 
according to the new Presenius molybdate method, i. e., neutralizing 
and then adding 7 c. c. of 10 per cent ammonia/ ( 2 ) precipitation with 
a magnesia mixture containing an unusually large quantity of ammonia 
and ammonium chloride (Halle modification) 5 (3) precipitation from a 
solution not neutralized, made by dissolving the yellow molybdie pre¬ 
cipitate in as small a quantity of ammonia as possible (Wagner 
method). 

Examination of Thomas slag .—At the Halle meeting of the Association 
it was recommended to retain sulphuric acid as the solvent in making 
up solutions for analysis, but that comparisons be made of this with 
solution in hydrochloric acid by digesting for two hours in a boiling 
water bath. These comparisons were made, but the result was not 
favorable , to the hydrochloric acid method. Hydrochloric acid was 
declared to be unreliable and it was decided to adopt sulphuric acid 
! exclusively for the solution of Thomas slag phosphate. 

Attention was called by H. Schultze to the disadvantage Which may 
result from grinding and screening the sample, and the proposition 
was made that in the preparation of Thomas slag for analysis the ma¬ 
terial should not be screened except in cases where it is necessary to 
do so in order to get an average sample. Further, that the portion of 
the sample retained fox the control analysis be preserved in tight- 
stoppered bottles in a cool place for three months. The suggestions 
were adopted. 

Direct determination of nitrogen in Chili saltpeter. —The reporter 
recommended for this purpose Gustav Kuhn’s zinc-iron method. The 
indirect method, determining the nitrogen by difference, was reported 
to be unreliable. The recommendation was adopted. 

A paper was presented by A. Bevarda, describing* Ids method for 
the determination of nitric nitrogen (E. S. B., voh iv, p. 07(5). The 
method gave very close results on chemically pure nitrate of potash 
and nitrate of soda. 

Methods of potash determination. —The committee on fertilizer analy¬ 
sis presented some recommendations looking toward the adoption of an 
official method for potash determination. They considered it essential * 
that the platinic chloride used be pure, and especially so in regard to 
iridium oxide, platinous chloride, sulphuric acid, and nitric acid. Pure 
potassium chloride should be used for testing platinic chloride. The 
method recommended was to dissolve 20 grams of substance in 
1 liter, using 100 c. c. for analysis. To this add 10 c. c. of hydro¬ 
chloric acid and barium chloride until the sulphuric acid is all precipi- 
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tatccl, when the solution is made to 2 liters and filtered. 4 slight 
excess of barium chloride need not be removed, but every trace of sul¬ 
phuric acid should be precipitated. Definite quantities of platinic chlo¬ 
ride are recommended in case of different potash salts. After the 
platinic chloride is added, the solution is evaporated to dryness, mois¬ 
tened with a few drops of water, cooled, and 90 per cent alcohol added. 
The potassio-platinic chloride precipitate is collected in a G-ooch cru¬ 
cible, dried at 120° C., and weighed. In the presence of salts contain¬ 
ing magnesium chloride, the sample is to be mixed with freshly ignited 
caustic lime. 

The committee recommended that further investigations he made on 
the factors to be used in calculating the potassium sulphate and potas¬ 
sium oxide from the potassio-platinic chloride precipitate, and as to 
whether in the determination of potassium sulphate in sulphate of pot¬ 
ash and double sulphate of potash and magnesia a correction should be 
made. It was decided to investigate the method for another year before 
adopting it as official. 

Dr. Meissl called attention to the necessity of using pure platinic chlo¬ 
ride, as a prime factor in potash determination, and to the difficulty of se¬ 
curing absolutely pure platinic chloride. Besides impuri ties of iridium 
oxide, platinous chloride, and traces of nitric acid, it often contained 
sulphuric acid and silver chloride. Further than this, it often hap¬ 
pened that the residue from the evaporation of platinic chloride was not 
entirely soluble in alcohol. He regarded the weighing of the reduced 
platinum as somewhat safer than weighing the potassio-platinic chlo¬ 
ride precipitate. The practice at his station was to reduce the platinum 
in a wide test tube in a current of illuminating gas, heat the platinum 
with a little water and hydrochloric acid, filter, incinerate, and weigh. 

Prof. Hilgard remarked that while the weighing of the double salt in 
a (Gooch crucible gave satisfactory results in skilled hands, he pre¬ 
ferred weighing the reduced platinum. This he did in a small platinum 
crucible, the inside of which was coated about halfway up the side 
with a layer of platinum sponge. The platinum sponge aided the 
decomposition of the double salt, so that the latter took place rapidly 
and quietly at a comparatively low temperature. As a matter of fact, 
the results by this method were always slightly lower than those 
obtained by weighing the double salt. 

Fertilizer control —Prof. H. Selmltze reported on this subject. A 
form for a contract between fertilizer manufacturers or dealers and 
experiment stations was presented. In this, the control station agrees 
on its part to publish annually in a journal to be agreed upon a list of 
the firms placing themselves under its control 5 to analyze samples of 
the fertilizers manufactured by these firms free of cost to the senders 
when samples are properly taken ; to analyze the fertilizer samples within 
twelve days after their receipt, or in case this is impossible to notify the 
firm and the sender of the sample; to send copies of the results to both 
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the sender of the sample and the firm manufacturing it; and to make the 
analyses according to the official methods. The firm on its part agrees 
to sell all goods under guaranty of composition, and to guarantee also 
the general condition of the goods and their freedom from injurious 
materials; to make compensation for any lot of goods found to be below 
the guaranty; and to pay the experiment station for the analyses made 
according*to a fixed tariff. The form as presented, was adopted after 
some discussion. 

Feeding stuffs control.— Regulations governing the sale and the con¬ 
trol of feeding stuffs, very similar to those given in E. S. B., vol. ill, 
p. 753, were adopted. 

Prof. Emmerling stated that in some sections more than half of the 
bran sold was adulterated. Prof. Meissl stated that at the Vienna 
Station certain feeding stuffs containing spores of plant blights had 
been fed to pigs. NTo injury was observed to the health of the animals, 
but the spores excreted were found to be uninjured and to germinate 
readily, thus favoring a distribution of the disease. He had seldom 
found bran adulterated, but had often found considerable quantities of 
spores of rusts, blights, etc. ITlbriclit stated that at the experiment 
station in Dahme every sample of bran was examined as to its content 
of weed seeds. The seeds thus separated were tested as to their vital¬ 
ity. He had also noticed large amounts of spores in bran. Prof, 
Adolf Mayer stated that the Holland stations were fitted out with 
appliances for determining whether and to what extent a feeding stuff 
was adulterated, and to recognize the materials used in such adultera¬ 
tion. 

Soil analysis .—A paper prepared by Prof. Julius Kiihn on the subject 
of soil analysis was read, in which some changes in the methods adopted 
in 1890 were suggested (E. S. B., vol. xr, p. 524). Prof. Hilgard spoke 
at considerable length on chemical and mechanical soil analysis. 

Seed testing and seed control .—Beeommendations as to the amount of 
subsamples to be taken, tests for trueness to name, origin, purity, vol¬ 
ume weight, germination test, and the duration of the germination test, 
passed the second reading. 

Miscellaneous business .—A committee appointed to consider the mat¬ 
ter of the Association’s making an exhibit at the World’s Fair reported 
unfavorably, for the reasons that it was doubtful whether at that dale 
space could be obtained, that sufficient funds could not be raised, and 
that the time was too short for the preparation of a creditable exhibit. 

The request of the German Agricultural Society that the Association 
cooperate with it in its experiments on the preservation of barnyard 
manure, which are to be continued for four years, was presented by Dr. 
Vogel, chemist to the Society. 

Prof. Atwater spoke upon the desirability of closer relationship be¬ 
tween the experiment stations of different countries, and suggested the 
formation of an international commission.— e. w. A. 
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cations of it ( Ueber die Verseifung von Fetkn mit conemtrirter Scliwefelsiiure mch Kreis 
md deren Modijicationen), A. Prager and J. Stern.— Chem* Ztg., 1893, No. 49, p. SSO. 

2916—Uo. 11-8 m 
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Tli# che mi cal exa min ation of wines, and the determination of extract and 
sugar in young wines (Ueber die cliemische Beurtheilmg der Weine und die Bestimmung 
its Extract* mid Zuickergehaltes injimgen Weinm), J. Kessler. — Chem. Ztg., 189$, No. 
49, p. 878. 

Method for the complete analysis of potatoes and other tubers, and the com¬ 
position of the Cetewayo potato (Methode zur vollststandigen Analyse der Knollen - 
gewachse und die Zusanvmensetzung der Cetewayo-Kartoffel ) A. von Asboth. — Chem. 
Zig., 1808 , No. 41, pp. 725, 726. 

Apparatus for drying at constant temperature under diminished or ordinary 
atmospheric pressure {Ararat sum Trocknen bei beliebiger, consianter Temper atur im 
Lufiver diinnfen Baitmoder bei gewbhnjichem Luftdruch ), C. Lonnes. — Chem. Ztg., 1898, 
No. 29, p. 502, Ulus. 

Air sand baths ( Lufisanibdder ), H. Londahl.— Chem. Ztg., 1893 , No. 29, p. 508 . 

The genus Microthaninion, 5. Ag. (Die Gattung Microthamnion, J. Ag.=Sierospora, 
Rarv.), F. Schmitz.— Ber. dent. lot. Ges., 11, Reft 4, p. 273. 

Synopsis of genera and species of Malvaceae, E. G. Baker. — Journ. Bot., 81, 

p. 212. 

New orchids. —Kew Misc. Bui., No. 74 and 75, pp. 61-65. 

Concerning the appearance of diastase in the endosperm (Ueber den Mntritt von 
Diastase in des Endosperm), J. Gk1?ss. — Ber. deut. bot. Ges., 11, Reft 4, p. 2S6. 

Chemistry and physiology of the leaf, H. T. Brown and G. H. Morris.— Journ. 
Chem. Soc., 53, pp. 604-677. 

A critical review of the information concerning the concealed iron in plants 
and the alleged iron contents of potassium hydroxides (Kritische Untersuchimgen 
iibe)' den Nacktveis mashirten Eisen in der Pflanze und den angeblichen Eisengehalt des 
Kaliumhydroxyds), C. Miller. — Ber. deut. bot. Ges., 11, Heft 4, p. 252. 

Cause of the bluish color in grains (Blaues Getreide), T. AVaage.— Pharm. Cen tral- 
liaMe, 84, pp. 73-79; abs. in Chem. Centralbl., 1893, I, No. 13, p. 611. 

The localization of oxalic acid in plants (Die Localisation der Omlsaure in der 
Pflanze ), R. Giessler. —Jenaische Zeitsch., 27, pp. 344-378; abs. in Chem. Centralbl., 
1898, I, No. 16, pp. 743, 744. 

Osmosis in the manufacture of sugar ( Ueber Osmose), F. ►Strohmer.— Oesterr, 
ungar. Zeitsch. Zuclcerind. u. Landw., 1893, Reft 2, pp. 234-236. 

On nitrification (Zur Kenntniss der Nitrification), Goflewsky. — Ans. Alcad. TFis- 
sensch. in Krakau, 1892; abs. in Centralbl. Baht. u. Par., 13, pip. 859, 860, and in Chem. 
Centralbl., 1898,1, No. 26, pp. 1082,1083. 

Experiments on the question whether nitrates are indispensable to the devel¬ 
opment of agricultural plants (Vwsuche zur Entseheidung der Erage oh sal petered tire 
Baize fur dieEntwicklmig der landwi rthschaftlichen KuUimjmmiclm menthchrlich sind), 0. 
PiTSCH.— Landw. Vers. Stat., 42, Reft 1 and 2, pp. 1-96. 

New experiments with plants collecting nitrogen, and their employment in 
agricultural practice (Die neueren Versuclmnii stiohstoffsammelnden PjUmzen und deren 
Verweriung f Ur den ImidxvirthschafUichen Betricb), H. Wilfarth,— Abs. in Chem. Cm « 
tralbh, 1898,1, No. 22, p. 990. 

Contributions to the nitrogen question (Beitrdge zur Stichstofffrage), A. Peter- 
mann .—Abs. in Chem. Centralbl1893, J, No. 22, pp. 988, 989. 

. The interchange between leguminous plants and the bacteria causing root 
tubercles (Ueber die Weclmlbeziehungen zmschen den KnoUchenerzeugenden Bahierien 
und den Legwminosen), F. Nobbe and L. Hiltner.— -Sachs, landw. Zeitsch1898, No. 16 
pp. 165-169. ‘ 9 

The influence of humidity on the development of root tubercles of leguminosc© 
(Influence de VhnmidiU sur le teoelappement des nodosites des Ugimineuses), E. Gain.— 
€&mpt. rend., 116 (1898), No. 24, pp. 1894-1896. 

Report of the botanical division of the experiment station at Mockern for 
MM (Bmeht Mb*r die ThMUgheit dm hetmmehm AlUlmg dm Jcgl Versuehsstation 
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Mockern, IS93), P. Uiilxtzsch.— Sachs, landw. Zeitsch., 1893, No. 10, pp. 93-98, No. 14, 
pp. 141-143, and No. 18, pp. 189-191. 

On a new method for the bacteriological examination of water, A. B. Grif¬ 
fiths.— Chem. News, 67, No. 1747, pp. 234-336, Ulus. 

Studies on the pathogenic action of the lactic acid bacillus, E. Wurtz and 
Letjdet.— Arch, m 4d. experim. et d’anat. pathol., 3 S No. 4; ahs. in Chem. Centralhl., 
1893, I, No. 16, pp. 740, 741. 

Tobacco fermentation, J. N. Davalos.— Ahs. in Chem. Centralhl., 1893,1, No. 18, 
p. 840. 

Biological stations for fresh-water fish (Biologische Stationen fur Susswasser- 
fische), W. von Wangenheim.— Oesterr. landw. Wochenhl., 1893, No. IS, p. 114. 

Effect of the weather on the sugar-beet crops of 1891 and 1892 (Die Wirkung 
des Welters auf die Zuckerriibcn-Ernten der Jahre 1891 mid 1892), W. Eimfaij,— Landw. 
Jahrh., 22, Heft 4 1 pp. 503-516. 

An improved auger for use in soil investigations (Der neue rerhcsserte Bohr- 
stockzur Untersuchung des Bodens). — Beat, landw. Presse, 1893, No.35,pp. 383, 384. 

The importance of green manuring (Die wirtschaftliche Bedeutung der Griindiing - 
ung), J. KtfHN.— Oesterr. landio. Wochenhl., 1893, No. 18, p. 138, and No. 19, p.'l46. 

The preservation of barnyard manures (Zur Frage der Diinger-Conservii'ung), R. 
Heinrich.— Landw. Ann. meclcl.pat. Fer., 1893 , No. 19, pp. 147-149. 

Results of comparative trials of various phosphates, especially compari¬ 
sons of Thomas slag with mineral or raw phosphates, G. Smets and C. Schrei- 
ber.— Ahs. in Fiihling’s landw. Ztg., 1893, Heft 11, pp. 364-372; Heft 12, pp. 380-387. 

Chile saltpeter for sugar beets (Zur Anwendung des CMlisalpeters fur die Zucker - 
riihen), M. Maercker.— Magd. Ztg.; ahs. in Landw. Ann. meckl. pat. Ver., 1893, No. 
18, pp. 139, 140. 

Report of the fertilizer control at the Mockern Experiment Station in 1892 

(Bericht iiber die Thdtigkeit der Diinger-Kontrolle an der Konigl . Sachs, landw. Versnchs - 
station Mockern im Jahre 1892), O. Bottcher.— Sachs, landio. Zeitsch., 1893, No. 25, pp. 
279-282. 

Examination of the barley crop of 1892 of different sections (Die Gersten des 
Jahrganges 1892), Strassmann and M. Le vr.—Chem. Ztg., 1893, No. 27, p. 469. 

Polygonum Sakhalin ense as a new forage plant (Sur le Polygonum, sakhalinense, 
envisage an point de vue de Valimentation du bStail), Doumet-Adanson.— Compt. rend. 
116 (1893), No. 24, pp. 1408-1410. 

Experiments with varieties of grain and peas grown in different provinces 
(Yergleichen Anbaiwersuche mit Gelreide-und Erhsensorten verschiedener Provinzen). D. 
Sakeliario.— Oesterr.-nngar. Zeitsch. Zuclcerind. u. Landio., 1893, pp. 194-212. 
Production of tubers inside of the potato, A. B. Bendle.— Jour. Bot., 31, p. 193. 
The propagation of the sugar beet without seed (Die Vermehritng (lev Zuckerriibe 
ohne Samen), H. Briem.— Oesterr . landw. Wochenhl., 1893, No. 20, pp. 155,156. 

Analysis of tobacco and its products (Analyse des Tahakcs mid seiner Fahrikate), 
Y. Ymmom.—Zeitsch. analyt Chem., 32, Heft 3, pp. 277-295. 

The X*ebanon cedar (Die Lebanon-Cedar, Cedrus Lihani, Barr.). — Dent, landw. 
Prestfe, 1893, No. 46, p. 502. 

The distribution of plant diseases by means of seeds (Die Fer schlepp ung von 
Pjlanzenkrankheiien durch Samerein), F. S'oock.— Zeitsch . landw. Fer. Hessen, 1893, 
No. 20, pp. 161,162. 

Studies of a disease affecting apricot trees at present prevailing in the vicinity 
of Mentz (Studien iiber eine gegenwartig in Momhach hex Mainz herrsehende Erankheit 
der JprikosenMume und iiber die Erscheinungen der BlaitranddUrre), E. Aderhoux— 
Landw. Jahrh., 22 (1893), Heft 3, pp. 435-457. 

The control of potato rot by means of copper sulphate (Die Belcdmpfmg der 
Earioffelkrankhett durch die Fer wen dung ran Eupfer vitriol), A. Leydecker.— Oesterr. 
landw. Wochenhl., 1893. No. 21, pp 163,164. 
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Palm weevil of British Honduras. —New Misti. But. No. 74 and 75, pp. 27-60. 
British hawkweeds, E. F. and W. K. Linton. — Journ. Hot31, p. 105. 

Effect of mildew on the composition of bread ( Vemiche fiber den Em flues des 
Schimmelns auf die Zusammensetzmig des Brodes), T. DiKTRiCH.—^cr. 11. Versanm . bay- 
rischer Verireter an ye w. Chem., 1893, p. 93; abs, in Zeitsch. analyt. Ghent., 82, Heft 3, p. 
362. 

Dried sugar-beet diffusion residue as food for farm animals ( Ueber Troclcen- 
schnitzel und detren Verfiittenmg), Krempe.— Molk. Ztg,, 1893, No. 17, pp. 283, 224. 

On the digestibility of milk and bread ( Beitrttge zur Kenntniss der YerdanlichhcU 
d&i' Milch md des Brotes), A, Magnus-Boy.— Arch, de Physiol., 58 (1898), p. 544; abs. 
in Client. Ztg., 1898, No. 88, Bepert., p. 186. 

The results of feeding a ration deficient in albuminoids (Die Folgen einer aus- 
reichenden dber eiweissarmen ‘Naftrung), I. Munk.— Arch. path. Anat,, 132, pp. 91-157; 
abs. in Chem. Centralbl., 1893,1, No. 25, pp. 1072,1078. 

Observations on the effect of feeding calves and pigs on the cooked milk of 
cows suffering from mouth and foot diseases (JBeobachtungm toelche beim Yerfut- 
tern anfgelcochter Milch von maul - und hlauensenchelcranhen Kfihen an Kdlber und 
Schwdne gemacht sind), C4eoegesohn. — Konigsberger land-u.forstw, Ztg., 1893, No. 5, 
pp. 26, 27. 

Feeding dairy cows (Ueber Fattening der Kuhe), A. Schmid. — Molls. Ztg,, 1893, No 
18, pp. 287, 288; No. 19, pp. 254, 255. 

Effect of various feeding stuffs oh the qualities of milk (Der Einfims der verschf 
denariigen Futtermittel auf die Beschafenheit der Milch). — Schweiz. Milch Ztg. 9 (181?)’ 

' No. 4; Moll. Ztg., 1893, No. 15, pp. 197,198. 

Adulteration of oleomargarine with sunflower-seed oil (Verfdlschung von Mar - 
garin mit Sonnebhmenol), A. Jolles and E. Wild .—Chem. Ztg., 1898, No. 49, p. 879. 

Oils from apricot, cherry, plum, and peach stones, and their possible use as 
adulterants of olive oil, C. Micro. — Zeitsch. osterr. Aptoth. Ver., 81, p. 175; abs. in 
Analyst, June, 1898, p. 149. 

A new method for detecting cotton-seed oil in lard and olive oil, and the ap¬ 
proximate estimation of cotton-seed oil in lard (Ueber eine neue Methods zum Nach- 
weis von Baumwollsamenol in Schweinefett und Olivenbl und iiber die annahernde ScMtz- 
ung des Gehaltes an Baumwollsamenol im Schweinefett ), F. Gautter.— Zeitsch. analyt. 
Chem., 82, Heft 3, pp. 309-312. 

Detection of extracted tea, W. A. Tichomirow.— Chem. News, 67, (1898), No. 
1744, p. 196. 

The exhalation of carbonic acid and water from the skin (Die Kohlensdure und 
Wasseraimcheulung der Haut), Sckierbeck. — Arch. Anat. u. Physiol, 1893, p. 116; abs, 
in Chem. Centralbl., 1898, 1, No. 25, p. 1078, and in Centralbl. med. Wissensoh1898,p, 
805. 

Effect of light on animals (Mnfluss des Dickies auf den thieriseken Qrgamsmus), 
H, Weiske. — Oesterr. landw. Wockenbl, 1893, No. 20, p. 156. 

The effect of variations in the humidity of the air in warm weather on the 
animal body (SchwanTcungen der LuftfeuchtigJceit bei liolien Tmperaturen in ihrem Fin-/ 
fuss auf dm thieriseken Organismus), Kubner.-— Arch. Hyg., 16, Heft 2, pp. 101-104. 

Effect of exercising the lacteal glands on productiveness (Einfluss der Uebrng 
der MilcMriise auf die MilckcrgieUgheit), Y. Uhrman.— Molk. Ztg., 1898, No. 16, pp. 
209, 210. 

Importance of fat in nutrition (Bedentung des Fettes in der Nahmmg), A. Fick.—- 
Sitzmigsber. physikal-med. Ges. zu Wurzburg, 1892, p. Ill; abs. in Chem. Centrabl. 
1893,1, No. 13, pp. 616, 617. 

The importance of albuminoid food in human nutrition (Die Bedeutmg des 
EiweissesfUr dieErndhnmg des Menschen), F. Hirschfeld .—Berliner Jclin. Wochenseh„ 

. 30, pp. 324-829; abs, in Chem. Centralbl, 1893,1, No. 17, pp. 790, 791, 

In what manner is albuminoid metabolism in the animal cell Influenced by 
albuminoid nutrition? (In welcher If eise bo&mjUisst die Eiweissnahrwng den Eiweiss- 
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stoffwechsel der thierischen Zelle?), B. SctiOndorff.— Arch. gcs. Physiol., 54 {1893), 
Heft 7, 8, and 9, pp. 430-483. 

Some laws of albuminoid metabolism (Ueber einige Geseize des Eiweissstojf- 
wechsels), E. Pfluger.— Arch. ges. Physiol., 34 {1893), Hef l 7, 8, and 9, pp. 338-419. 

The effect of carbonic acid on the diastatic and peptonizing ferments in the 
animal body, V. P. Schierbeck. — Skaudinav. Arch. Physiol., 3, p. 343; abs. in Chem. 
Centralbl, 1893, I, Ho. 13, p. 745, and in Centralbl. Physiol., 6, pp. 742-744. 

The behavior of pentoses in the animal body (Verhalten der Pentosen in 
Tierkdrper), E. Salkowski. — Centralbl. med. TVissensch, 1893, pp. 193, 194; ahs. in 
Chem. CenirabL, 1893, I, Ho. 16, p. 746. 

Behavior of pentoses in the human body (Verhalten der Pen taglykosen im menseh- 
lichen Organismus), W, Ebstein,— Arch. path. Anat132, pp. 868, 869; abs. in Chem. 
Centralbl., 1893,1, Ho. 25, p. 1073. 

Effect on the metabolism of the dog of feeding once daily or the same 
amount of food in several portions (Der Pin flit $s tiiglicli einmaliger Oder fraktionier- 
ter Hahrungsa ufnah me anf den Stoffwechsel des Hundes), C. An rain.— Zeitsch. physiol. 
Chem., 17, pp. 616-633; abs. in Chem. Centralbl., 1893,1, Ho. 17, pp. 793, 794. 

The growth of tuberculosis germs upon vegetable media (Ueber das Wacksthiim 
von Tuberkelbacillen auf pflanzliohen Hahrboden), Sander. — Arch. Hyg., 16, Heft 3, pp. 
238-311. 

Experiments in inoculating ten steers with tuberculin (Pin neuer Tmpfversuch 
mit Tuberkulin). — Landw. Woehenbl. Settles.-Holst,, 1893, Ho. 23, pp. 219-221. 

The fat content of the milk of Mecklenburg herds (Der Petigehalt der Milch 
mecldenbnrg 1 scher Herden), P. Vieth. — Milch Ztg., 1893, Ho. 17, pp. 274, 275. 

Nuclein content of human milk and cow’s milk (Der HucleingehaH der Frauen - 
und Kuhmilch), Szontagh. — Ungar. Arch. Med., 1892, p. 192; abs. in Chem. Centralbl 
1893, I , No. 22, p. 985. 

Identification and determination of lactose in various kinds of milk, G. Beni- 
ges.— Journ. Pharm. et Chim27, ser. 5, pp. 413-417; abs. in Clum . Centralbl, 1893,1, 
Ho. 26, pp. 1092,1093. 

On the reaction of milk— L’ Union pharm.; abs. in Milch Ztg., 1893, No. 16, p. 257. 

On the relation between the specific gravity and the fat content of milk sol¬ 
ids in its bearing on. Fleischmann J s formula (Ueber die durch&ie Giltigkeit der 
Fleiscli matin'schen Formel bedingte Beziehung zmschen dem spezifischen Gewicht und dem 
prozeniisehen Fettgehalt der Trockensubslanz der Milch), J. Nxsius .—Milch Ztg., 1893, 
No. 17, pp. 272-274. 

The chemical differences between cows’ milk and human milk and the means 
for making them alike (Die cliemischen Unterschiede zwisehen Kah~ und Frauenmilch 
und die Mittel zu Hirer Ausgleiclmng), Soxhlet. —MUnchener med. Wochensch., 1893, No. 
4; abs. in Chem. Centralbl, 1893,1, l{ Ho. 15, pp. 703, 7 04. 

Studies on the milk of inoculated animals (Beiirlige zur Kenntniss der Milch immu- 
nisierier Tiere), Brieger and Ehrlich.— Zeitsch. Hyg., 13, pp. 336-346; abs. in Chem. 
Centralbl., 1893,1, No. 13, p. 630. 

The relation of phosphates and casein to lactic fermentation (Ueber die Bezie- 
hungen der Phosphate und des Caserns zur MilehsaUrcgahrung), H. Traps. — Chem. Ztg., 
1803, Ho. 48, pp. 757, 758. 

Bacteriology in its relations to dairying (Die Balcteriologie in Hirer Beziehung zur 
Milchwirtschaft), P. Schuppan. — Centralbl. Bald. u. Par., 13, pp. 527-531. 

Qualities of milk sterilized by Soxhlet’s method (Die Beschaffenheit sterilmerter 
Milch nach Soxhlet), Pauly. — Molk. Ztg., 1893, Ho. 23, pp. 295, 896. 

The artificial souring of cream with pure cultures of bacteria (Die Mnstliche 
Sduerung des Mahmes miitelst Beinculturen von MiIchsaurebakterien), F. Lafar. — Oesterr. 
landw . Woehenbl, 1893, Ho. 16, pp. 123,124; and Ho. 19,pp. Ii7,148. 

How can milk be kept from souring, and what is the best temperature for 
separating the cream? (Wodureh kann man die Milch linger fniscli erhalten, mid welche 
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Temperaiur ist bei dev Centrifugirung dcr Milch aU die giinstigslc ansnsehcn ?), 
Hittcher. — Braunschwg. lanchv. Zig.,1898 , Ao. 17, p. 70. 

On the preservation of milk in Norway with boracic acid (Weber Konscnkrang 
der Milch in Norwegen miiteUt Borsaure), II. Weiumann and J. Skbemen.— Milch 
Ztg., 1893, No. 16, p. 264. 

Sponge and sand filters for removing dirt and bacteria from milk (Die JVirhnig 
von Schwamm und Eiesfiltern auf die lieinigung der Mitch von Schmulztvilen itml lUik- 
terien), Schuppau .—Abs. in Moth. Ztg., 1898, No. 18, pp. 241, 242. 

Danger from consuming the milk of sick cows (Welche Gefahrm envaclmn fiir 
den Mensdhen aus deni Genuss der Milch lcranlcer Tieref), F. Baum. — Arch. Wissensch. u. 
pralc. Tierheilhunde, 18, Reft 8 and 4; abs. in Dent, landw. Pressc, 1802, No. 28, p. 296; 
No. 29, pp. 808,809; No. 32,p. 344; No. 83, pp. $62, 258; and No. 366, p. 34. 

The sampling of milk (Die Entnaftnie von Milchpr oben), J . Siedel. —A tig. Moth. 
Zig., 1898, No. 15, pp. 3, 4; No. 16,pp. 8, 4. 

Determination of fat in milk by the Weiss method (Zur Bestimmung des Fcttge- 
haltes der Milch nach Weiss), Lang.-— Bharm. Ztg,, 88, p. 219; abs. inChem. Cenlralbl., 
1893, I, No. 21, p. 960. 

A new method for determining the fatty matter of milk, L. Liebermann and 
S. SzitaLY ,—Chm. News, 67 (1893), No. 1751, pp. 280,281. 

The Lister-Babcock milk tester, with some suggestions for extending its use, 
G. Embry.— Analyst, May, 1898, pp. 118-185. 

The Leffmann-Beam method for the estimation of fat in milk, part II, II, D. 
Richmond.— Analyst, May, 1893, pp. 130-134. 

The action of heat on milk, H. D. Richmond and L. K. Boseley.— Analyst, June, 
1893, pp. 141, 142. 

The calculation of the efficiency of milk separators (Ueber die Bcrechumg der 
Wirkung von Milehcentrifugen aus deren Abmessungen), G ieseler. — Landw. Jahrb., 
22, Reft 4,pp. 569-580; and Mitch Ztg., 1898, No. 19, pp. 303,804. 

What are the requirements necessary to the production of first quality but¬ 
ter in cooperative creameries? ( Welche Bedingungen sind sn erf alien urn in Gcnossen- 
schafts-Molleerden feinste Butter herzustellen?), Du Roi.— Molk. Ztg., 1893, No. 19, pp. 
253,254. 

On the water content of butter (Aufk 1 dr ungen liber den Wamrgehaltin der Butler) 
Abs. in Milch Ztg., 1893, No. 16, pp. 256, 257 . 

Edam Cheese (Edamer Ease), B. Rost.— MoUc. Ztg., 1898. No. 88, pp. 809, 810. 

Analysis of a cheese made from separator skim milk, L. Carcano, — Stas. sper. 
agr. Hat, 84, pp. 5-8; abs. in Chem. Ceniralbl., 1898, I, No. 19, p. 895. 

The effect of exclusion of air on the ripening of Emmenthaler cheese (Ueber den 
Einfims des Luftabschhmes auf die Reifimg des Emmenthaler Jtdses), E. Yon Freuden- 
reich and F. Sch.aix.er, — Schweiz. Wochensch. Bharm., 81, pp. 78-81; abs. in Ghent. 
Ceniralbl., 1893,1, No. 15, p. 706. 

Experiments on the formation of fat during the ripening of cheese (Yersnehe 
uber die EettUldung bei der Reifimg des Eases), H. Jacobsthal. —Arch. gcs. Physiol., 51 
(1893), Reft 7,8, and 9, pp. 484-500. 

The cause of abnormal ripening of cheese (Ueber die Ursachen und die Erreger der 
abnormalrn Reifungswrgange beim Ease), L. Adametz.— Milch. Zig., 1893, No. 14, pp. 
219, 280; No. 15, pp. 835-240; and No. 22, pp. 354-357. 

Novelties in the manufacture of rice starch (Neaerungen in der Fabrication von 
Reisstdrke), H. Schkeib.— Ohm. Ztg., 1893, No. 44, pp. 777-780. 

'The purification of beet juice (Ueber die Reinigungder Rubensdfie).—Wochenschr* 
Central-Fer. Riibensuck. Ind. t 1892, No. 11, p. 158,159. 

The application of electricity in purifying juice (Die Amvendung der Elecirkitdt 
bei der Saftreinigung), A. Stift.— Wochenschr. Central - Fer. RUbensitelc.-Ind,, 1898 , No, 

The effect of lime and alkalies on inverted sugar ( Ueber die Einwirlcmg von Kalh 
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uni Alkalimi auf Iimnisucker), L. JESSER.—Oesten* mgav. Zeitsch. Zmkerind. u. 
Landw., 1893, Heft 3, pp. 339-353. 

. The storage of crude sugar (Ueber das Verhalim dm Bohzuckers helm Lagern), F. 
Smomim.—Oesferv. ungar. Zeitsch. Zuckerind . u. Landw., 1893, Heft 2, p. 312-233. 

Rapid method for estimating the extract in wine (Zav raschen Extracthestimmung 
in Wein), Medicus. — Ber. 11. Versa mm. bayrischer Verireter angew. Clim., 1893, p. SO; 
abs. in Zeitsch. anahjt. Chem., 32, Heft 3, p. 363. 

The judgment of wine from its chemical analysis (Die Beuriheilung der Weine 
auf Gmndder ehemischen Untemiclung), J. Kessler.— Chem. Ztg., 1893, Ho. S3, p. §77. 

Studies on the structure of wool fiber (Ueber Struktunerhaltnisse von WoUhmren 
mil Ankniipfmg an die EoMschnttWsche Erorterung der Bmlauer Fr&leschur and die- 
letztere selbst), W. VON Nathusius .—Landw. Jahrb22 (1893), Heft 4, pp. 469-502. 

History of the horseshoe (Die Hufeisenfunde in Deutschland, namentlich in Siid- 
bayern, und die Geschkhte des Hufeisens), B. Bra UNO art. —landw. Jahrb., 22 (1893), 
Heft. 3, pp. 325-434. 

Agricultural machinery for the culture of roots (Altes und imtes tiler landwirth- 
sehaftliche Maschinen, mit besonderer Beriickskhtignng der Bubenculiurgemihe), H. Bit¬ 
ter.— Oesterr. ungar. Zeitsch. Zuckerind. u. Landw., 1893, Heft2,pp. 171-193. 

Annual report fox 1892 of the agricultural experiment station at Regenwalde 
(Jahresberkht Uber die Thdtiglceit der agrikultur-chemischen Versuchsstation der Font - 
mevchen bkonomischen Gesellschaft zu Regenwalde ini Jahre 1892), P. Baessler.— Woch- 
ensch. ponm. okon. Ges., 1893, No. 12, pp. 149-153 • 
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Alabama College and Station.— The college and station have met with a severe 
loss in the death of N. T. Lupton, M. I)., LL. I)., professor of general and agricul¬ 
tural chemistry in the college, chemist of the station, and State chemist, which 
occurred June 11, at Auburn, Alabama. 

Idaho Station. —The station council and staff have been organized as follows: 
Franklin B. Gault, president of the University of Wyoming, chairman; Charles P. 
Fox, M. S., director, agriculturist, and horticulturist; John E. Ostrander, A. M., 
0. E., irrigation engineer; Charles W. McCurdy, D. Sc., chemist; L. F. Hender¬ 
son, Ph. B., botanist; John M. Aldrich, M. S., entomologist; and John E. Bone- 
bright, B. S., meteorologist. 

Indiana College and Station.— S. G. Wright has been appointed assistant 
botanist of the station, vice Miss K. E. Golden, who becomes assistant in biology in 
Purdue University. A. W. Bitting, professor of veterinary science in the Florida 
Agricultural College, has beeu elected professor of veterinary science in Purdue 
University and veterinarian of the Indiana Station, vice W. L. Williams. George R. 
Ives has been appointed assistant agriculturist of the station. 

A greenhouse for pot experiments is in course of erection at the station. It is a 
substantial glass structure 40 by 20 feet, and will be provided with about 150 feet 
of track for the trucks carrying plants growing in pots, 

Louisiana-Sugar School.— The third session of the Sugar School connected with 
the station at Audubon Park, New Orleans, Louisiana., will begin October 1, 
1898, and close July 1,1894. 11 The second session has been well attended by stu¬ 
dents from Spain, the Hawaiian Islands, Cuba, Nebraska, Kansas, and Louisiana* 
The object of the school is to produce experts in the sugar industry, and to this end 
a regular course has been arranged, covering thorough instruction in the growing of 
cane, beets, and sorghum; designing, construction, and operation of sugar houses; 
and the practical manufacture of sugar and the chemistry of its products. For 
those prepared for entering upon this course two years will he necessary for its com¬ 
pletion. This course leads to graduation. There is also an irregular course deigned 
to meet the wants of the sugar-makers, engineers, and planters who have not the 
time for the regular course, but wish to add to their practical accomplishments the 
knowledge of the principles upon which their work is done. This course may he 
taken at any time, and will consist of such studies from the regular course as the 
student may elect.” 

^During the harvest, lasting usually three months, the sugar house will he run 
by the students and the professors in the experimental manufacture of sugar. At 
other times it will be used by the professor of mechanics and the instructors in 
sugar-making for familiarizing the students with the use of the machinery and with 
the art of sugar-making. After the crop season is over the low-grade sugars are 
melted and used by the students for instruction in sugar-makingandcentrifugaling, 
Each student takes Ms turn at firing the boilers, weighing the coal'and water con¬ 
sumed, melting sugar, boiling it to grain in the vacuum pan, and centrifugaling the 
masse cuite. At the end of this round he fills up properly and returns through his 
instructor to the director of the school carefully prepared tables of the results at 
every point in the process of manufacture, and of every point arising in the mechan¬ 
ical execution of the work; from firing with the coal to the weight of the condens¬ 
ing water evaporated and the final consumption of coal per pound of sugar made.” 
, The faculty consists of William C. Stubbs, A. M., Ph. D,, director; Thomas P. 
Hutchinson, assistant director; J. T. Crawley, A, M., chemist: J. L. Beeson, 
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Ph. D v chemist; R.T. Bur well, M. E., mechanical engineer; E. E. OMing, sugar- 
maker; and A. Lehman, B. S. A., chemist. 

Maryland Station.—C. V. Biley, of the U. S. Department of Agriculture, has 
been appointed entomologist of the station. 

In a test of 40 varieties of wheat just completed the average yield was over 30 
bushels per acre. Seven or 8 varieties yielded over 40 bushels, and 2 varieties—the 
Wisconsin Triumph and Fultz—over 45 bushels. It was thought that the large 
yield was principally due to a top dressing of stable manure applied with a manure- 
spreader in January. 

New York Cornell Station. —Fred W. Card has been elected associate professor 
of horticulture in the University of Nebraska. 

North Dakota Station. —J. B. Power has been elected director, vice H. E. Stock- 
bridge, Ph. D. 

Pennsylvania Station.— The last legislature passed an act appropriating $3,000 
a year for two years to the station “for the purpose of conducting experiments and 
investigations in the culture, curing, and preparation of tobacco. These experi¬ 
ments, which have already been initiated at two points in Lancaster County, are to 
be under the management of the Tobacco Growers’ Society of Lancaster County, and 
such other responsible associations as may care to engage in such w r ork, hut subject 
to the direction and control of the station. The actual work of experimentation is 
to he carried on by the respective associations, but the analyses and investigations 
connected there with are to be made by the station and the results of the experiments 
published in its annual report. It is further provided that no part of the appro¬ 
priation shall he used for the purchase of land, and that experiments shall be car¬ 
ried on under the act in not less than two, nor more than five, separate localities. 
Provision is also made for the publication of results in the form of bulletins, one 
copy of each of which is to be sent to every newspaper in the State.” * 

Texas Station. —J. H. Connell, M. S., professor of agriculture in the Mississippi 
College, has been appointed director of the station, vice G. W. Curtis, M. S. A. 

Wyoming College and Station. —The following appointments have been made by 
tbeboard of trustees: E. I. Antrim, Ph. D., professor of English; W. C. Knight, A. M. s 
professor of mining and metallurgy, and geologist of the station; I. M. Morse, Ph. B., 
assistant professor of French and German; J.D.Gonley, Ph.D., physicistof thestation. 

Ontario. —The following statistics of agriculture in Ontario are taken from a 
recent circular issued by the Bureau of Industries: Population 2,114,321; number of 
acres of cleared land 11,988,426; horses 688,814; cattle 2,029,140; sheep 1,850,473; 
pigs 996,974; poultry 7,078,973; value of farm lauds, buildings, implements, and 
live stock, $979,977,244'. 

The awa, produce, and value of field crops in Ontario in 1S92, 


Field crops. 

Acreage. 

Products 
in 1892. 

Yield per acre. 

Value of 
crop of 
1892. 

Market price. 

1892. 

Eleven 

years. 

1892. 

Eleven 

years. 

1892. 

; 

Eleven 

years. 




Bushels. 

^ish. 

Bushels. 


Cents. 

Cents. 

Fall wheat.,... 

966,522 

oos, m 

20, 492,497 

21.2 

20 1 

$14.488,19b 

70.7 

88.0 

Spring wheat. 

651, 802 

571,525 

8,290,395 

12.7 

15.4 

5,620,888 

67.8 

87.7 

Barley. 

499,225 

721,062 

12,274,318 

24.6 

25.9 

5,069,293 

41.3 

53.7 

Oats. 

1,801,469 

1, 681, 229 

64,758,053 

34.8 

85.1 

19,945,480 

30.8 

35.5 

Bye. 

73, 073 

100,857 

1,132,504 

15.5 

16.2 

631,937 

55.8 

59.7 

Peas... 

774,732 

678,578 

14,494,430 

18.7 

20.6 

8,551,714 

59.0 

61.4 

Corn the enr)_ r _ 

181,463 

c c 

11,229,498 

61.9 


2,953,358 

26.3 

31.6 

Corn (tons for silo)... - 

91,403 

^ 202,877| 

948,907 

10. 38 


1,897,814 


Buckwheat. 

125,104 

j 74,309* 

2,521,214 

20.2 

20.4 

1,063,952 

42.2 

41.6 

Beans . 

33,249 

26,841 

535,931 

16.1 

37.7 

529,500 

98.8 

114.4 

Potatoes. 

145,703 

154, 563 

12,289,817 

84.3 

118.0 

6,394,068 

50.4 

45.3 

TVfs . t_ 

22, Q26 

19,772 

10,350,474 

470.0 

440.0 

828,038 



Carrots -__ 

9,941 

10,379 

3,827,361 

383,0 

354.0 

478,420 



Tnrnips__ 

129,627 

107,387 

63,541,641 

490.0 

418.0 

6,354,164 





Tons . 

Tons. 

Tons. 



Hay and clover. 

2,515,367 

2,310,938 

4,884,838 

1.74 

1.39 

35,955,672 

¥8.20 

$10.08 

Total. 

8.0S0,206 

1 7,568,753 

i. 



lllO, 562,493 i. 
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“The average wages paid to laborers per year were $156 with board, and $253 
without board; for the working season $16.52 was the. average per month with board 
and $25.92 without board; domestic servants averaged $&21 per month. 

u The average temperature for the six growing mouths (Aprihtfeptomber) in 1892 
was 58.61°, being nearly 1° above the average season of eleven years. The total 
sunshine for the same months was 1,346.9 hours, or eight hours below the average. 
Th&rainfall amounted to 20,16 inches as compared with 15.45 inches, the average 
season’s rainfall for the eleven years.” 

International Exhibition of Fruit Culture.—' The Society of Fruit Culture 
of Russia announces an international exhibition of fruit culture, to be held under 
its auspices at St. Petersburg in the autumn of 1894, Its object is stated to be to 
show “the present condition in Russia and other countries of the cultivation of 
fruits and vegetables, viticulture, the cultivation of medicinal plants, horticulture, 
and the manufacture of their products.” 

A congress of pomologists will be convened simultaneously with the exhibition, 
and all persons interested in horticulture and pomology, whether in Russia or in 
other countries, are invited to participate in the exhibition. The classification for 
the exhibition is as follows: (1) Fresh fruits; (2) fresh vegetables; (3) dried fruit 
and vegetables, preserved or treated by other processes; (4) wine, older, perry, and 
other fruit beverages; (5) hops and medicinal herbs; (6) seeds; (7) fruit trees and 
bushes; (8) horticultural implements and appliances, and technicality of produc¬ 
tion ; (9) literary, scientific, and educational accessories, collections, plans, etc. 

Persons desirous of further information are referred to the office of the Interna¬ 
tional Exhibition of Fruit Culture, 1894, Imperial Agricultural Museum Fontauka, 
lOSt. Petersburg, Russia. 

Foreign visitors to the World’s Fair.— A committee of ten members of the 
Hungarian National Agricultural Society of Buda-Pesth is to visit this country to 
attend the World’s Columbian Exposition and study our agricultural colleges and 
experiment stations, as well as our agriculture in general. For this purpose they 
have planned quite extensive journeys to various parts of the country. 

Prof. Dr. Alexander Herzfeld, lecturer at the Royal Agricultural and Technical 
Institute at Berlin and director of the Chemical Laboratory of the German sugar- 
beet industry, will visit this country under a commission from the Imperial Govern¬ 
ment of Germany to study our agriculture, and especially experimental work in 
sugar-beet and sorghum culture and sugar-making from these'crops. Ho will be 
accompanied by Dr. Bartz, director of a large industrial establishment at Brunswick. 

Dr. Max Soring, author of au important work on American agriculture entitled 
Die LmduvirtlmhaftlicM Konkumnz N'ordamerihas in Geyemart md Znkmmt (Leip¬ 
zig, 1887, pp. 759), is among the visitors to the Fair* 



LIST OF PUBLICATIONS OF TIE- UNITED STATES DEPARTMENT OF AGRICULTURE. 

MAY, 1893. 


Division op Botany: 

Bulletin No. 13, part H, June 1, 1893.—Grasses of the Pacific Slope, Including 
Alaska and the Adjacent Islands. 

Division op Entomology: 

Insect Life,’ vol. v, No. 4, April, 1893. 

Bulletin No. 29, October 31, 1892.—Report on the Boll worm of Cotton. 

Division op Ornithology and Mammalogy: 

North American Fauna, No. 7, December 1892.—The Death Valley Expedition; a 
Biological Survey of Parts of California, Nevada, Arizona, and Utah, part ii. 

Office of Experiment Stations: 

Experiment Station Record, vol. xv, No. 7, February, 1893. 

Division op Statistics: 

Report No. 104 (new series), May, 1893.—Condition of winter grain; Mowing 
lands and pastures; Progress of cotton-planting; Spring plowing; Changes 
in crop areas; Temperature and rainfall; Notes from reports of State agents; 
the cotton crop of India for the year 1892- : 93; European crop report for May, 
1893; Freight rates of transportation companies. 

Report No. 7 (miscellaneous series), February, 1893.—An Agricultural Survey of 
Wyoming. 

Weather Bureau: 

Monthly Weather Review, March, 1893. 


May, 1893. 


Agricultural Experiment Station op the University op California: 

Bulletin No. 101, May, 1893.—Further Examination of California Prunes, Apri¬ 
cots, Plums, and Nectarines. 

Colorado Agricultural Experiment Station: 

Bulletin No. 22, January, 1893.—Preliminary Report on the Duty of Water. 
Connecticut Agricultural Experiment Station: 

Annual Report, 1892. 

Agricultural Experiment Station op Florida: 

Bulletin No. 18.—Grasses, Forage Plants, Tomato Blight* 

Bulletin No. 19,1892.—Tobacco, 

Kentucky Agricultural Experiment Station: 

Bulletin No. 45, AprE, 1893.—Field Experiments with Fertilizers. 

Maine State College Agricultural Experiment Station: 

Bulletin No. 4 (second series).—‘Testing Cream and Milk, Fat Test and Laefome* 
ter. 

Annual Report, 1892, part m. 
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Massachusetts State Agricultural Experiment Station: 

Bulletin No, 46, March, 1893.—Commercial Fertilizers. 

Hatch Experiment Station ok the Massachusetts Agricultural College: 

Meteorological Bulletin No. 52, April, 1893. 

New York Agricultural Experiment Station: 

Bulletin No. 50 (new series), January, 1893.—Summary of Results of Experiments 
m made in the Manufacture of Cheese During the Season of 1892. 

Bulletin No. 51 (new series), March, 1893.—Some Celery Diseases. 

Bulletin No. 52 (new series), March, 1893.—Analyses of Commercial Fertilizers. 
Bulletin No. 53 (new series), April, 1893.—Feeding Experiments with Capons. 
North Carolina Agricultural Experiment Station: 

Bulletin No. 89, March, 1893.—Cooperative Field Tests During* 1891 and 1892. 
Bulletin No. 90, April, 1893.—Practical Stock Feeding, 

Bulletin No. 9Qd, April, 1893.—Meteorological Summary for North Carolina, 
March, 1893; Has the Moon any Influence on the Weather? 

North Dakota Agricultural Experiment Station: 

Bulletin No. 9, March, 1893.—Conditions Affecting the Value of Wheat for Seed; 
Prevention of Potato Scab. 

Ohio Agricultural Experiment Station: 

Bulletin No. 47, December, 1892 (Annual Report, 1892). 

Oklahoma Agricultural Experiment ‘Station : 

Bulletin No. 5, January, 1893.—Some Soil Analyses, 

South Dakota Agricultural Experiment Station: 

Bulletin No. 32, December, 1892.—Forestry. 

Agricultural Experiment Station op Utah : 

Bulletin No. 20, March, 1893.— Horticultural Department. 

Bulletin No. 21, March, 1893.—Feeding Ruminants on Grain Alone; Night Versus 
Day Irrigation. 

Vermont State Agricultural Experiment Station: 

Bulletin No. 32, March, 1893.—Oat Smut. 

Virginia Agricultural and Mechanical College Experiment Station: 
Bulletin No. 24, January, 1893.—Injurious Insects and^Diseases of Plants, with 
Remedial Measures. 

Bulletin No. 25, February, 1893.—Dorset Horn Sheep, 

West Virginia Agricultural Experiment Station : 

Bulletin No.29, January, 1893,—Experiments on Potatoes at the Station; Ex¬ 
periments on Com at the Outstations. 

Bulletin No. 30,1893,-Sheep. 

Agricultural Experiment Station op the University op Wisconsin; 
Bulletin No, 35, April, 1893.—Insects and Diseases Injurious to Cranberries. 

DOMINION OF CANADA. 

Department of Agriculture : 

Report of Experimental Farms for 1892, 

Ontario Agricultural College Experiment Station; 

Seventeenth Annual Report, 1891. 

Eighteenth Annual Report, 1892. 

Bureau of. Industries, Toronto, Ontario : 

Bulletin No. 42, August, 1892.—Crops and Live Stock in Ontario, 

Bulletin No.43, November, 1892,—Crops and Live Stock in Ontario. 

Bulletin No. 44, April, 1893.—Crops and Live Stock in Ontario. 
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Owing to unavoidable irregularities in the publication of station bul¬ 
letins and reports, it bas been found impracticable to make the 
abstracts in any one volume of the Record cover the publications 
issued by the stations during any definite period. The fourth volume 
of the Record contains, however, abstracts of most of the station pub¬ 
lications received by this Office during the year ending June 30, 1893. 
This concluding number of the volume consists of an author and sub¬ 
ject index, and a table of contents which includes a list of publications 
abstracted and a classified subject list of abstracts. In the subject 
list the classification adopted for the card index of station literature 
issued by this Office has beeu followed as far as feasible. In most 
cases the titles under each head have been grouped so as to bring 
related subjects together in accordance with the system of main divi¬ 
sions in the card index. The principal exception to this rule is in the 
case of articles on field crops, which in many cases are of so general 
and comprehensive a nature as to render such a classification impracti¬ 
cable. In this group, therefore, the titles are, as far as possible, ar¬ 
ranged alphabetically according to the crops experimented on. 

The index of subjects has been made with great care and complete¬ 
ness, in the hope that it will be useful, not only as an index to the 
Record, but also as a guide t,o the contents of the publications 
abstracted. The individual entries have been made as brief as is con¬ 
sistent with clearness, and cross references have been occasionally 
employed. When practicable, each entry gives the name of the insti¬ 
tution responsible for the work indexed. This has been found useful 
to facilitate the examination of the work of individual stations in any 
line or the finding of the investigations pursued in particular regions. 

The references to a large number of foreign articles, which appear 
in the index, will enable the student having access to foreign journals 
on agricultural science to readily find extended information on many 
problems which have been investigated abroad. 
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EXPERIMENT STATION RECORD. 


Analyses, fertilizers, Me 
Md 


Page. 

. 540 

. 405 


Mass. State . .20,27,237,400, 
903 

Mich. 248 

K. A .25,245,465 

M. Y. State.133,246,903 

H.C. 715 

u.l.337,347,465 

S.C. 248 


Vt.133,465 

TF.Va. 715 

Analysis, methods for butter. 95 

Mass. State... 60 

cheese.99,110 

cocoa,XT. S. D. A. 77 

coffee, XT. S. D. A- 77 

dairy products.. 115 

fat, Md. 70 

feeding stuffs. 118 


Mass.. 


State.. 04 

fermented liquors... 118 

fertilizers. UG 

flour. 873 

foods, Conn. Storrs . 59,03 
milk, Mass. State— 00 

nitrogen.80,117 

phosphoric acid .. .85,116 

potash.85,117 

soils and ash. 118 

sugars. 318 

tea, XJ. S. 1). A. 77 

water. 222 

of the Association of 
Oflieial Agricull ural 

Chemists. 516 

Anametis grisea on peaches, XT, S. D A . 285 

Anasa triads , remedies, IT. C. 58 

A-naphthol for detecting sugar.,. 21 

Anarsia Uneatella, notes, Mich. 417 

Amtis 15*pnnetata, notes, Mich... 417 

Andropogon erianthoides, notes, Mias. 248 

Angelica tree, notes, Minn... 635 

Angoumois grain moth in Pennsylvauin, XT. 

S.I)A,..',. 84 

notes. Md .. *. 253 

' M.ff.. 57 

Angular spot of cotton, Ala. College. 834 

Animal excreta, loss of ammonia in —__ 518 

' Industry, Bureau..106,755,758 

parasites, notes, Ark.. 749 

XT.S.D.A. 285 

transmission to man, XT. 


S I). A. 852 

production, abstracts of articles .64,90,91. 

176.254,354,419,475,567,661,732,841,933 
Animals, as affected by humidity of the air 

in w arm weath er. 986 

light.615,986 

A nisoptenz pometaria, notes. Mass. Hatch . 661 

Auis&ta senator ta, notes, Ohio. S38 

Amiaala binotata, notes, Ohio. 839 

Amztts spp., XT. S. 3). A . 852 

Antenmriaplmtagini/oU^ notes, Vt...... 472 


Page. 


Anthemis arvensis , root system, N. A . 46 

cotula, notes, Ore. 47 

root system, H. J. 46 

Anthomijiabrassiccs , notes, Miss. 254 

"Wis. 172 

sp., notes, Ohio. K39 

Anthonomusmusculus, notes, Del. 415 

sigmtus , notes, Ohio. 839 

XT. S.D. A. 688 

parasites, XT. S. X). A. 669 

Anthophyta of "West Virginia. 642 

Anthracnose of Aspidistra, notes, H.«T- 53 

beans, notes. 400 

. 52 

treatment, N. *T. 52 

N.Y.Staio 557 

Chestnuts, notes, Mass. 

State. 50 

cotton, Ala. College ....... 833 

eggplants, notes, "NT. J .... 51 

Anthracnose of Funlcui, notes, KJ. 53 

grapes,notes, Conn. State . 659 

Va. 838 

treatment. 694 

Miss. 551 

nasturtiums, notes, IT. J ... 54 

privet, N.Y. Cornell. 836 

raspberries and blackber¬ 
ries, notes, Conn. State.*** 659 

treatment, M. J,_ 51 

Anthyllis t mlnerarict, culture experiments, 

La. 040 

Antiseptics for milk, influence. 870 

use in dairying... 317 

Antiseptic treatment of wounds, Ya .. 360 

Ants,leaf cutting,treatment,XT.S.3). A.... 84 

Apa n teles glomemtus, notes, XT.S.D. A. 204 

Apatelu lepuscvlina , jiotes, Me. 354 

Apatdod&s torrefacta , notes, Ohio. 839 

AphdencMa sp, in asters, Conn. State. 930 

Aphididce, food habit s, XT. S, D. A .. 851 

Aph is h rassiea\ (See Cabbage plant 1 ice.) 

mail, notes, Me.*. 354 

bTev .. 254 

pemcce-mger r notes, 3ST, Y. Cornell... 839 

ruMcola, notes, Ohio „. 839 

Aphomis tridenCata, notes, Me... 354 

Aphrophora quadrangutaris , notes, Ohio... 839 

Apiculture. (See Bee and Bees.) 

Apioeeridee, notes, XT. S. D. A. 852 

Apocyuum cannabinum , root system, K. J. 45 

Apparatus, continuouspressurc and suction 782 
for constant temperanure above 

100° C. 782 

Apple aphis, notes, Me. 854 

TTev. 254 

blight, prevalence, Iowa. 412 

cigar case bearer, Can. 437 

maggot, notes, XT. S. D. A. 204 

must, fermentation with pure cul¬ 
tures. 517 

native crab, notes, Minn. ,655 

orchards, spraying in a wet season, 

N\ Y., Cornell... 561 

powdery mildew, treatment, tT.S.IXA. 955 
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A tlJitS. 

^pple rot., Bordeaux mixture for, Ky . 059 

relation to codling moth, Ky ... 660 

rust and cedar apples, relation, Vt.. 471 

notes, Va.3 54, 897 

seal), Bordeaux mixture for, Ky ... 060 

notes, Conn. State. 658 

Iowa.412,414 415 

Me. 561 

X. Y. Cornell. 562 

Va.054, S37 

AVis. 729 

treatment,.009,876 

Ark. 828 

Can. 430 

Me. 926 

TJ.S.D.A. 500 

Vt. 471 

AVis. 170 

seedlings, injury to roots by woolly 

aphis, 'W'aali. 922 

tent caterpillar, notes, Mass., Hatch 661 

trees, analyses, 1ST. Y. State. 252 

canker in. 518 

worm, remedies, N. Y. Cornell. 561 

Apples, analyses.308.518 

Conn Storrs. 59 

bitter rot, notes, Va.354 837 

brown spot, notes, Va.354,837 

*ferop outlook, 1892, U. S. D. A. 500 

culture experiments, Colo. 346 

X. Y. State... 253 

diseases, Va. 354 

insects, affecting. 449 

ripening after picking. 518 

spot disease, notes. VI. 471 

sprayed, arsenic in, Can. 437 

varieties, Ark. S28 

Can... 43G 

Colo. 653 

Ill. 366 

Iowa.412,727 

La. 728 

Mich. 556 

Ore. 051 

Tenu. 652 

Utah. 653 

yield in 1892, Iowa. 411 

Apricot plum, notes, 1ST- Y., Cornell. 916 

scale, brown,notes, U. S D. A. 203 

Apricots, analyses, Cal..157,918 

culture experiments, X. Y. State . 253 

diseases. 9S5 

fertilizing constituents, Cal., 15S, 161. 

919,921 

nntriti ve value, Cal.. 160 

root knots on, Cal. 503 

stone oil, as an adulteran t of oliv e 

oil. 986 

varieties, Gal.. 918 

HI. 1G6 

TTtah.... 653 

Aquilegia vulgaris, notes, Minn. 653 

Arabinose, fermentation with Bacillus 

ethaceticus . 315 

Amalia mandshurica, **otes, Minn.. 655 


rage. 


Arbor day in France. 876 

Arbor vitce , notes. Mmn. 655 

Archippusbutterfly, natural enemies. U. S. 

3>. A. 852 

swarming, IT. c>. D. A . 669 

A retag rot Us latijolia , notes IT. S. D. A. 951 

Arctia phyllira on cotton, V. S. XX A. 667 

Arctium lappa, notes, Ore. 47 

root system, X. J . 45 

Areolate mildew of cotton, Ala. College_ 834 

Areometer for determination of sugar m 

urine. 221 

Aristida California , notes. 17. S. D, A. 498 

Aristol as an antiseptic, Va. 360 

Ari&tolochia sipho, notes. Minn. 656 

Arizona Station, bulletins.S04,935 

Arkansas Station, bulletins. 248.749, 759, S07. 

S21,825, 828, 843 
establishment of sub¬ 
stations . 369 

notes. 617 

report. 369 

Army worm, black, notes, Ohio. 839 

Arrhenathermn avenaceum , analyses, La... 646 

culture experi¬ 
ments Md .. 38 

Arrowwood, notes. Minn. 656 

Arsenic acid, precipitation by molybdate 

of ammonia. 313 

detection and estimation. 612 

determination as arseniuretted 

hydrogen. 221 

in sprayed apples, Gan. 437 

white, as an insecticide, Mich. 417 

Arsenites. (See also London purple and 
Paris green.) 

injury to bees by, LT S. D. A... 667 

for plum curculio. Mich. 417 

preparation and use, Va. 840 

"Wis. 173 

with lime, TJ. S. D. A. 84 

A rtemisia biennis, notes, IT. S. D. A. 699 

Artesian water, analyses, Cal. 120 

La. 244 

Artichokes, analyses, Hans. 175 

assimilation of carbonic acid by 613 
Jerusalem, culture, Mass. State. 661 

Articles by station workers. 876 

A rundo donax, notes, Minn. 653 

Asclepias inearnata , notes. Minn. 653 

s?/ riaca , root system. X. J. 46 

tuberosa , notes, Minn.. 653 

Ascohyta violce , notes, X. J.. — 54 

AseophyUum [Fucm] nodosum ,notes, E.I.. 715 

Ash and soils, report on methods of analy¬ 
sis . 118 

constituents of fruit trees, X. Y. State. 252 

content of etiolated leaves. 206 

European, notes, Minn. 655 

green, notes, Minn. 654 

in sugars, determination.—- 388 

mountain, notes, Minn.. .654, €55 

prickly, notes, Minn. 656 

weeping, notes, Minn... €55 

^hite, notes, Minn,..654 
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Page. 

Ash, white, notes. S. Dak. 45 

Ashes, analyses, Conn. State. 902 

Hass. State.20,27,337,903 

R.I. 405 

, .. 4^5 

Ashes as a fertilizer, Ark. 248 


cotton-hnll, analyses, Conn. State.. .336,902 
Mass. State—26,337 
for tobacco, Conn. State .908,909 


valuation, Conn. State.. - 337 

for cherry s lug, Mich. 416 

tobacco . 014 

inspection, R.I..... 337 

limekiln, analyses, Yt. 465 

logwood, analyses, Mass. State. 903 

swill, analyses, Mass. State. 903 

winter vs. spring applications to 

meadows, R.I. 250 

Asparagin as a food nutrient.316,773,783 

effect on albuminoid exchange 

of Carnivo m . 316 

Asparagus, analyses, Conn. Storrs. 59 

beetle in New Hampshire, TJ. S. 

D. A. 284 

twelve-spotted,U. S, D. A 284 

proteids. 782 

varieties, Mich. 556 

Aspidiotus aurantii , notes, IJ. S. D. A.203,284 

eonvexus, notes, N. Mex... 418 

tT.S.D.A. 203 

nerii, notes, IT. S.D. A.... 203 

n, sp., notes, N. Mex... 418 

pernieiosuS) notes, N. Mex. 418 

IT. S. D. A- 203 

rapcsa?, notes, N. Mex. 418 

U. S. D. A. 203 

sp., notes,'Wis. 838 

Aspidistra hirida, var. vanegata , anthrac- 

nose, notes, N. J. 33 

Assimilating tissue of stems of inland 

plants. 314 

Assimilation by plants in sunlight and 

shade. 314 

Association for Agricultural Experimenta¬ 
tion in Saxony. 319 

Association of Agricultural Experiment 
Stations in the German Empire- 

convention .520,979 

methods. 612 

Association of American Agricultural Col¬ 
leges and Experiment Stations— 

call for meeting. 108 

meeting]... 397 

officers..,.-. 403 

sections. 403 

Association of German Naturalists and 

Physicians, notice of meeting. 108 

Association of Official Agricultural Chem¬ 
ists— 

criticism of methods.516,584 

committees. 118 

convention.-.115,580 

officers. 118 

reporters.... 118 


Page. 


Asternia radians , notes, TT. S. D. A. 950 

Asters, nematode disease, (kmn. Sta to. 929 

notes, Minn. 653 

Astragalus bisulcatus , notes, S. Dak. 921 

haydenianvs, notes, S. Dak. 921 

loHtlorus , noi.es, S. Dak . 921 

mollissimus, notes, 8. Dak. 921 

Attaous oecropia , notes, Ohio. 838 

piceus in Illinois, IT. 8. D. A. 84 

Atmosphere and plants, exchanges of car¬ 
bonic. add and oxygon. 448 

carbonic acid eonte.nl. 222 

mechanics. 697 

Atropis calif arnica, analyses, Cal. 732 

lemmoni , notes, IT. 8, D. A. 951 

Augerfor soil sampling, improved form_ 985 

Australian blue grafts, notes, Miss. 218 

economic botany, bibliography . 629 

insects, importation, IJ. S. D. A . 852 

parasites, notes, IT. S. D. A. 699 

Austrian pine, notes, Minn... 655 

Auxanometer measurements of plant 

growth, N. Y. Cornell. 352 

Arena fatua , notes, Ore .. 47 

Ayrshire cows, feeding tests, N.Y. State 255, 

203,268 

Azalea spp., notes, Minn.J'... 655 

Azoturia, notes, "W ash...... 275 

Babcock method for cream, Me.. 944 

Baby’s breath, notes, Minn., 654 

Baby separator No. 2, tests, N. Y. Cornell., 363 

Pa. 364 

Bacilli of tuberculosis in milk, detection... 214 

Bacilhis ethaceticm , fermentation of arabi- 

nose with. 315 

Bacillus, lactic acid, pathogenic action. 985 

Bacteria, composition as affected by culture 

medium. 614 

for cream ripening. 223,987 

in hens’ eggs. 976 

milk as affected by treatment in 

centrifuge . 784 

sources.... 214 

of acetifies,tion, study. 693 

X/eguminosw, diffimihility in the 

soil. 315,377 

root, tubercles of Legumimnur 9K1 
prevalent xn dairies, (!om». Storrs. 75 

pure cultures— 

forripeningommi. 223,381,987 

Conn. Stores. 75 

Bacterial blight of pears, notes, Ya.. 838 

disease of Lima beans, N. Y. State 559 
potatoes, notes, Del.... 109 

sugar beets, Inti....... 822 

tomatoes, N. Y. Cornell 353 

Bacteriological examination of water. 985 

Bacteriology in relation to agriculture. i n 

dairying.113,987 

manual of. 108 

of suppuration. 868,873 

water... 51? 

Eagwonn, notes, Ya. 840 

Bakery refuse, analyses, Mass. State.. <14 
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Page. 


Baking powder, analyses, Mass. Stalo ..... Cl 
containing almn, effect on 

peptic digestion. 389 

tostsof wheat, Minn. 408 

Balance for weighing coarse fodders, de- 

scripts on, N. K.-. 003 

Balsam fir, notes, M inn. 033 

Banana, Cavendish, analyses and food 

value.315,507 

skins, analyses, Mass. State. 44 

Bananas, analyses, Conn. Starrs. 50 

Banded emphytns, notes, TJ. S. 1). A. 372 

JBarbarea vulgaris, notes, Ore. 47 

root system, TS r . J. 40 

Barberry, common, notes, Minn. 655 

European, notes, Minn.. 055 

purple-leafed, notes, Minn. 035 

Thunbcrg’s, notes, Minn. 035 

Barium, strontium, and lime, quantitative 

' separation. 083 

Bark* Ueo from Jamaica, food plants, XJ. S. 

D.A. 851 

louse, scurfy, notes, Ohio. 839 

Barley, acreage in Groat Britain, 1891 and 

3892 . 521 

analyses, Minn. 733 

and malt for sheep. 009 

water-soluble e a r b o h y - 

drains in. 012 

peas for soiling, Conn. Storm.- 29,480 
condition, August, 3892, U. S. I). A .. 283 

cooperative fertilizer experiments, 

Me. 332 

crop of 1892 in Germany. 985 

crude phosphates for, Me. 131 

culture experiments, Colo. 340 

Wyo. 825 

digestibility, Minn. 734 

feed, analyses, Wis. 374 

fertilizer experiments..108,801,905 

La. 145 

Mo. 132 

field experiments.0U, 875 

La. 047 

for brewing, color. 222 

culture. 014 

selection, Can. 430 

germination as affected by rolling, 

Wis. 12J 

# green, analyses, Yt. 473 

ground, analyses, Mass. Stale.04,170 

iron in....... 303 

meal, analyses, Me. 509 

for pigs, Minn... 423 

with linseed meal for pigs, 

Minn.. 423 

pearl, analyses, Conn. Storm... 59 

production and distribution, IT. S. 

D.A. 845 

protein content as affected by time 

of seeding.. 783 

rust, notes, Iowa. 414 

seed distribution, Can.... 430 

selection, Can... 430 

smut, notes, Mass. State.. 50 


Page. 


Barley, undetermined fungous disease. 592 

varieties, Can. 430, 590 

N. Mex.411,824 

vs. corn for pigs, 1\linn . 421 

water required for one pound, AVIs. 120 

yellow leaf disease of, Iowa,. 414 

yield as affected by rolling, Wis.... 321 

per acre, U, S. P. A. 431 

Bam for sheep, construction, AVis. 390 

Barnyard grass, as a food plant of oak wee¬ 
vil, Can. 437 

notes, IT. £5.1). A. 099 

root system, M. J. 40 

manure as a fei tilizor, Ark. 248 

euro of. 222 

effect on soil water, Wis. 12i, 123 

fermentations ..... 014 

for corn, G-a. 809 

B. T. 251 

peach trees, H. J. 40 

potatoes, Mich. 818 

tobacco, N.Y,Cornell 821 

preservation.233,452,985 

spring vs. fall applica¬ 
tion, Me. 132 

vs. commercial fertilizers 

for oats, Me. 131 

Barometric pressure, diurnal variation. 580 

Bassareus mammifer, notes, Ohio. 839 

Basic slag, chemistry of. 222 

determination of phosphoric 

arid in. 530 

Bassvs sycophanta, notes, Mich. 417 

Basswood, notes, Minn .... 055 

spanworm, notes, Mich. 410 

Bean beetle, spotted, notes, Colo. 58 

diseases, notes, N. Y.State. 557 

rust, notes, K. Y. State. 559 

weevil, life history, d, S. T>. A. 82 

nomenclature, IT. S. I). A. 373 

opposition, IT.S.D. A.373,000 

Beans, acquisition of nitrogen by, Conn. 

S to its. 14 

and bay, digestibility... 975 

anthraenoMO of, notes. 400 

-N.J. 52 


TSf.Y.Sttttn... 537 

Might of, N.Y. State. 559 

crude phosphates for, Me .. 181 

dried,analyses.Omni. Stem....... 59 

fertilizer tests, N.Y,State.253 

field,ns green manure for wheat... 208 

hay, mils, and wheat straw, digest!. 

bility. 970 

injury by Cerotoma caminm f XT. S. 

B. A. 007 

Japanese,culture experiments,Bans. 154 

leaf spot of, treatment, N. G.. 55 

Lima, analyses, Conn. Stores. 59 

' string, analyses, Conn, Stores. 59 

varieties, Colo..................... 352 

Midi. 828 

.N. Y. State.. 253 

Ore. 059 

Utah.*.... 828 
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Page. 


Beard grass, Indian, notes, Miss. 248 

Bedding materials, tests. 778 

Bee culture, experiments in 1891, TJ. S. D. A 205 

report on, It. I.-. 254 

escapes in extracting honey, Midi. 417 

upholsterer, notes, Ohio. 838 

Beech, American, notes, Minn. 054 

European, notes, Minn. 054 

Beef, fresh, analyses, Conn. Storrs. 59 

marrow, analyses, Conn. Storrs. 59 

preserved, analyses, Conn. Storrs.... 59 

Beer and hops, boric acid in. 016 

Bees as affected by spraying with arsenites, 

U.S.D.A. 867 

device to prevent swarming, XT. S. 

D. A. 851 

feeding experiments, Mich. 417 

of drones by workers, TJ. S. 

D. A. 205 

food plants, Mich. 417 

for fertilizing plant blossoms, TJ. S. 

D.A. 205 

function in pollination of fruits, Can . 595 

injury by spraying during fruit blos¬ 
som, TJ. S. D.A. 1 . 205 

raising food plants for, IT. S. D. A. 205 

range of feeding, TJ. S. I>. A. 83 

secretion of wax, U. S. 2). A. 205 

spring feeding, Mich. 417 

protection, Mich. 417 

winter feeding, Mich. 417 

protection, TJ. S.D. A. 205 

Boeswax, analyses —.. 616 

conductivity, TJ. S. D. A. 205 

Beet diffusion residue, dried, as a feeding 

stuff. 615 

ensiled, pathogenic 

properties. 873 

nematodes, potash salts for. 689 

pulp silage, pathogenic influence of... 449 

reduction of pathogenic 

influence. 519 

seed, germination tests, Can. 430 

Beetle, encumber, striped, notes, Va. 840 

flea, notes, Va. 840 

Goldsmith, notes, Me. 354 

Ohio. 839 

lady, 15-spolted, notes, Ohio. 839 

potato, notes, Va. 840 

raspberry, notes, Ohio. 839 

gouty-gall, notes, Ohio.. 839 

Beets, analyses, Conn., Storrs. 59 

assimilation of carbonic acid by. 613 

culture experiments, Colo. 346 

Mass. State.... 39 

determination of sugar in.. 692 

electro-culture, 35J, Y. Cornell.. 351 

field experiments with, Md.. 38 

varieties, Can. 436 

Colo. 351 

Utah.„. 828 

Beggarweed, culture experiments, La. 646 

notes, Miss... 248 

Behosia , study oi species,TJ. S,D. A... 851 


Page. 

Iiemltecia manjina ta, notes, Ohio. 838 

Bent grass, lib ode Island, analyses, Vt. 475 

Ben zinc for pear tree psylla, j>T. Y. Corn ell.. 474 

Berbens thunbergii, no tes, Mi nu. 655 

vulgaris, notes, Minn. 655 

Berkshire pigs, feeding experiments, Mass. 

States. 08 

Berlin U uiversity, notes—.. 108 

Bermuda grass, culture experiments, Md... 38 

hay for milch cows, Miss .. 259 

notes, Miss .. 248 

Berrigan separator, tests, JST. Y. Cornell... 362,303 

Beticla alba , notes, Minn. G54 

lutea, notes, Minn. 054 

papyrifera, notes, Minn. 654 

Bibio albipmnis , note, U. S. D. A. 204 

Bibliography, Australian economic botany 020 

Big head of cattle, notes, Fla. 3(50 

Bill bug, brown, notes, To wa. 415 

clay-colored, notoH, Iowa. 415 

corn, notes, hT. J. 57 

Bindweed, black, notes, TJ. S. D. A.. 099 

root system, IN'. ,J. 40 

bracted, root system, JST. J. 45 

root system, N. J. 45 

Biological station for frosh-water fish. 985 

Biologist, report, Ala., college. 005 

Va. 428 

Biology of buds. 517 

cattle tick, Tex. 731 

the organisms in root tubercles 

of Leguminom .. 870 

Birch, canoe, notes, Minn. 054 

cut* leafed, notes, Minn. 634 

European, notes, Minn. 05 i 

paper, notes, Minn. 034 

purple, notes, Minn. 054 

trees, rate of growth, S. Dak. 45 

white, notes, Mum.. 051 

H? Dak. 829 

yellow, notes, Minn.. 654 

S.Dak. 829 

Birch-leafed poplar, notes, Minn]... 635 

Bird cherry, notes, M inn... 655 

notes for horticulturists... 876 

rice, not es, U, S. D, A... 848 

Biscuit and bread, experiments with .389,694 

Bisulphide of carbon, (See Carbon bisul¬ 
phide.) 

Bitter mine, investigation..... r>|9,781 

rot of apples, notes, Va.,*_351,887 

Bitter nut, hickory, notes, Minn. 654 

Bittersweet, notes, M inn... 656 

Blackberries, analyses, Conn. Storrs.. 59 

insects affecting, N. «f .... 56 

red rust, treatment, M<1.. 43 

varieties, Can................ 486 

Ill. 160 

Md. 44 

Mass. Hatch....... 918 

Mich.............650 

Minn ..051,052 

Ore... 651 

* Va..... 728 
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Blackberry— 

anthracnose, notes, Conn. State . 659 

cane borer,notes, Ohio. 839 

crow'll borer, notes, Ohio. 838 

ilea louse, notes, Ohio. 830 

gall, seed-like, notes, Ohio... 838 

insects, Oh io.A. 838 

leaf miner, case-bearing, notes, Ohio... 830 

notes, Ohio.8'iS, 830 

midge, notes, Ohio. 830 

pithy gall, notes. 838 

stem gall midge, notes, Ohio. 830 

Black bindweed, notes, U. S. I). A .. 600 

cherry, notes, Minn. 655 

Hills spruce, notes, S.Dale... .. 820 

knot of plums, analy sis, M ass. SI at o.. 44 

notes, Conn. State .. 058 

# Me. 334 

X. Y. Cornell. 836 

X. Y.State ... 55 

S. Dak. 50 

Va. 837 

loenst, notes, Minn. 655 

peach aphis, notes, X. Y. Cornell... 830 

rot of grapes, nature and I reatme.nt — 

Ark. 828 

Conn. State. 658 

Del.... 107 

Tex. 658 

TJ. S. D. A. 500 

Va. 838 

quinces, notes. 401 

Conn. State 658,020 

X. J. 650 

sweet potatoes, notes, X. *T — 51 

treatment, X. O. 53 

scale, notes, XT. S. D. A. 203 

spruce, notes, M inn. 055 

walnut, notes, Minn. <55 i 

weevil, notes, Md. ♦.. 253 

Bladder ketmia, root system, X. J. 46 

Blanched chicory, disease. 604 

Blast, white, of rice, notos, U. S. D. A . 848 

Bleeding heart, notes, Minn. 653 

lilmnocampa paup tf m, not es, Ohio. 838 

Blotting of apples... (520 

Blight, bacterial, of pears, notes, Va. 838 

beetle, pear, notes, Midi. 417 

center, of celery, notes, N. V. State . 025 

leaf, of celery, notes, < !<mn. State — 650 

cherries, treatmen t, V ,K, I). A. 055 

cotton, Ala. College . 835 

pears,notes, Conn. State— 658 

Va. 838 

treatmen fc. Del. 188 

Iowa...... 170 

U.S.l). A. 500,055 
plums, treatment, O'. S. 1). A. 055 

potatoes, notes, Del.. 16S) 

.quinces, notes, Conn. Stat e,. . 658 

U. S. D. A- 055 

strawberries, notes, Conn. 

State... 030 

•tomatoes, notes, Conn. State. 650 

•of annles, nrovalencc. Iowa. ... 412 


Page. 


Blight of beans, notes, X. Y. State. 559 

treatment, N. C. 55 

cabbages, treatment, K. C. 53 

celery, Cercospom of, X.Y. Cornell 830 

notes, Mass. State. 50 

treatment, Conn. Stat e — 020 

X. C. 55 

chrysanthemums, notes, X. *f. 54 

hydrangeas, notes, N. ,f . 54 

melons, treatment, X. C. 55 

potatoes, notes, W is. 720 

treatment, Conn. State. 028 

N. V. State 250,501 

Vt. 471 

tomatoes, notes, Fla. 907 

X.d. 51 

X. V. Cornell. 353 

wheat, nol es, Iowa,. 414 

root, of sugar beets, carbolic acid for 518 

Southern, of tomatoes, X. Y. Cornell . 550 

stalk, of celery, notes, X. Y. State — 925 

stem, of eggplants, notes, V. 3. 51 

Blister beetle, black, treatment, N. C .. 58 

gray, notes, Okla. 354 

beetles in Texas, TJ. S. D. A. 282 

on sugar beets, Xml. 824 

mile, pear leaf, notes, Can. 437 

treatment, U.8.1). A. (567 

Mlixvuti leu copter notes, Okla. 351 

Blood, dried, analyses, N. *1. 25 

for tobacco, Va. 32 

wheat, Ind. 842 

Blotch of quinces, notes, N. J. 657 

undetennined species .. 401 

Bluegrass, Australian, notes, Miss. 248 

Kentucky, analyses, Ba. 616 

culture experiments--* 

, Mass. State. 38 

Muss. 248 

Texas, analyses, in, . 046 

notes, Miss. 218 

joint grass, analyses.769,770 

as a forage plant in Sweden 771 

notes, K. Dak. 025 

lupine as green manure for wheat.... 208 

culture experiments, Mass. 

State.. (161 

spruce, Colorado, notes, Minn. (155 

Bluewml, notes, Can. 591 

root.system, 1ST. J ..*. 40 

Honeonin eorduta, notes, Minn.. .. 653 

JJug sedge, analyses. 7(59,77(1 

smaller, analyses. 759,770 

Bokhara clover, (See Sweet clover.) 

Bohemia poplar, notes, Minn. 055 

Bulls of cotton, shedding, Ala, College..... 8114 

Bollworm of cotton, notes, Okla. 354 

ILS.D. A..204,700,851 

Bono ash, analyses, X. *T. —. 25 

as a fertilizer .. 863 

dissolved,analyses,Conn. Slate. 90S 

meal, analyses...378,449,783 

Vt. 468 

methods of analyst s... 692 

fiolubilitv of nliosnhorie acid in. 878 
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Boneblack. nnalj ses, F. J". “ u 

dissolved, analyses, Conn. Stale. 002 
Mass.Slate. 20,27 


availability of phos- 
p Jiori e and i n, Mo .. 102 

for oats, "Mo. 130 

tomatoes, Md. 827 

wheat, Mass State 27 

Bones, analyses, Conn. State. 01)2 

Mass State.20,27,337,003 

F. J. 25 

as a fertilizer, Ark... 248 

fluorine in. 287 

ground, fat content as affecting fer¬ 
tilizing value. 518 

fineness as affecting fertiliz¬ 
ing value. 518 

gelatinous substances as 

affecting fertilizing value 518 
solubility of phosphoric acid. 222 

Bobphilus bovis, notes, Ark. 749 

Tex. 731 

Boracie acid as an antiseptic, Va. 74 

effect on peptic digestion. 870 

for preservation of milk. 088 

in beer and hops.* -.. 610 

Bordeaux mixture- 

analyses, 1ST. Y. State . 56 

and Paris green for apples, F. Y. 

Cornell. 561 

chemistry of, F. Y. Cornell. 5C3 

effect on vitality of seed corn, Yt. 472 

for anthracnose of beans,F. Y, State. .558,559 

grapes, Miss. 551 

raspberries, F. J_ 51 

apple rot, Fy. 659 

scab, Ivy... 600 

IT.S.D.A. 500 

Wis. 729 

black rot of grapes, Del. 307 

IT.S.D.A. 500 

quinces, Conn. State_ 929 

California vine disease, "0. S. I). A .. 499 

celery diseases, F. Y. State. 920 

Cereo&pora ribiit and OylUuh'oxpo- 

rirni padi . . . 400 

codling moth, Mich *.... 417 

diseases of nursery stock, XT. S. 1). A. 590 

grain rusts, XI. S. 1). A. 955 

grape diseases, Ya..... 55 

Wis. 729 

mildew, Minn. 652 

leaf diseases of nursery slock, XT. S. 

3>- A. 955 

lichens on pear trees, XT. S, B, A_ 955 

peach rot, Del.... g 35 

pear leaf blight, Del. 168 

Iowa. 170 

IT.S.D.A. 500 

scab, XL 8. D. A___..... 500 

potato blight, Conn. State .. D28 

F. Y. State —. .55,250,5(51 

. 471 

* Wis.170,729 

diseases, Mich. 818 


Pa^e. 


JJordeauv inixlnre— 

for potato rot ....593 594, 804,971 

Conn. State.928 

VI. 471 

scab, F. Y. State . 560 

F.DaU .. 926 

powdery mildew of cherries, Iowa.. 169 

eun-auks, Iowa 169 

quince diseases, N. A . 658 

ripe rot of grapes, M iss. 551 

shot-hole fungus of plums, Va. 837 

spot disease of ehei ries, Iowa. 169 

currants, Iowa. 169 

quinces, Conn. State. 929 

IT.S.D.A.. GOO 

preparation and use, Conn. State. 659 

Iowa. ... v . 109 

Ky. 569 

Ohio. 927 

A it. .. ......... tW| 838 

spraying experiments, Md .. 43 

Borer, peach-tree, us affected by irrigation, 

IT. S. D. A. 606 

Borers, notes, Va. 840 

Boston ivy, notes, M inn. 656 

Botanical laboratory, Hamburg, contribu¬ 
tions from. 875 

stationat Pavia, Italy. 237 

Botanist,report, Ain. College . 665 

Can. 437 

Colo. 370 

Ind. 665 

Me .- 334 

Ohio. 950 

Botany, abstracts of articles.14, 234, 544, 612 

Australian economic, bibliography 620 

Division, tJ, S, D. A.:. Hi, 

374, 498, 586, 699,951 

of cultivated v heat. 693 

report on. 402 

Botflies on horses, T^a... 75 

man, XT, S, I>. A. 373 

Baton kittens, notes, Iowa. 173 

llutrytk Piiljitui *, notes. Vt... ............. 472 

Bouncing But, root system, N, J ...... 45 

Box elder leaf roBer, notes, Colo. 58 

notes, Minn... 655 

S. Dak - .. 829 

elders, rate of growth, H. i>nk.......... 45 

expeditiontain Spain... 875 

notes, Mi un. 655 

Bracm anthonmni on Anthmlomm RiymtuXy 

U. B. D. A. 669 

spp., notes, IJ,& D. A............... 852 

Brake, notes, Ore. 47 

Yt. 472 

Bran, corn, analyses, Wis .. 174 

buckwheat, analyses, ’Wis.... 174 

rye, for m ilek cows... 783 

Wheat, analyses, Cal... 732 

Conn, State. 035 

Kans... 175 

La .. 242 

• , Me. 669 

Xlfloa ULf<,+» Hi ltd 19? 
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Bran, wheat, analyses, Minn. 733 

11. T . 212 

digestibility, Me. 570 

Minn.733,734 

for in doll rows, Colo. 260 

vs. corn meal for fow Is, N. Y. 

Stale. 040 

Bramea arrensit *, root system,N. J. 46 

campv»tnx i notes, (Tro... 47 

m</ru, root system, N.J. 40 

sinapwtrum, notes, N. Dale. 107 

IT. S. T). A. 009 

root s,^ si nn, JBT. J. 46 

spp., notes, Vt. 472 

Brazil nut, globulins of, Conn. State. 034 

Bread and biscuit, experiments with. 389,604 

composition as afforded by mildew . 086 

determination of fat in. 221,380 

digestibility. 086 

Graham, analyses, Conn. Storrs. 50 

mating with rye and wheat flour— 604 

methods of analysis. 602 

question, investigations. 004 

ryo, analyses, Conn. Storrs. 50 

wheat, analyses, Conn. Storrs. 59 

Breeding statistics for cows, Mo .... 350 

suggested experiments in. 457 

Breeds of dairy cows, feeding tests, N. Y 

State.255,263 

hens, egg production, Can. 441 

Bremia lactuecp, notes, N. .T... 51 

Brewers’ grains, analyses, Mass. State. 64 

N.JT. 745 

and hay, digestibility .... 975 

annual production, N. 4 .. 745 

changes in drying..90,510 

methods of drying, N, »T .. 745 

dried, artificial digestion . 90 

prep,vat ion. 90 

for in ile.Ii cows, Mass. St ate 66 
vs. oals for horses, TsT. J ... 742 

Browing, color of barley for. 222 

culture of barley for. 614 

Broad leaved kelp, not on, K. T. 715 

Broad ribbonweod, not os, It. I. 715 

Brome, grass, root, sysl cm, N. ,T. 46 

smooth, notes, Miss, .. 218 

Brvmus merww, notes, Miss. 248 

oreuttiamiH, notes. U. S. 1). A.. 051 

malinm„ notes, Mo .. 334 

Ore. 47 

root sy si cm ,N.J. 40 

sutodorfii, not os, U. S. X). A.... 051 

teetomm, root sy si era, 3ST. J. 4 6 

unioloides, notes, Miss... 218 

Broom com, culture experiments, Colo. 34C 

varieties, N. Mox. 411 

rape, root system, N. J. 47 

Brown a price t scale, notes, TT. S, I). A...... 203 

leaf spot of cherries, notes, Va.. 837 

rot of cherries, notes, V&. 837 

grapes,notes, Conn. State.... 659 

AY is... 721 

plums, notes, Conn. State .... 058 

Vt. 471 


Ilrown rot of stone fruits— 

gernunation of fungus, 

N.J.. 52 

notes, Conn. Slate. 658 

Vit. 837 

scale, notes, 1T. S. 1). A. 203 

spot of apples, notes, V r a.351, 837 

Hrw t hvsjahu\ life history, l r. S D. \. 82 

obsoletH .s*,life history, U. S. 1). A ... 82 

obtectuSt nomenclature, U. 8.1). A.. 373 

oviposition, II. S.1). A. . 373,666 

pisi, notes, Can. 437 

Colo. 58 

TT. S. D. A. 82,281 

spp., food .plants, IT. S. D. A. 688 

BrullA’s reagent for detecting oleomarga¬ 
rine in butter. 781 

Brmvlla vttlyaris , root system, 1ST. J. 46 

Brushwood, digestibility. 865 

Bipophyta, of AY. Va. 612 

Bryum coelophylhun n. sp., notes, TT. S. 1). A. 374 

Bucculati'ix canctdendselUt, description, XT, 

S.D.A. 372 

Buckeye chestnut, notes, Minn. 654 

Buckthorn, notes, Minn. 656 

Buckwheat bran, analyses, AYis. 174 

climbing, root system, N.J — 46 

condition, IT S. D. A.283,431 

culture experiments— 

Colo. 346 

La. 645 

Mass. State.39,661 

AYyo. 825 

flour, analyses, Conn. Wt ate .... 035 

Conn.Storrs ... 50 

hulls, analyses, AYis. 174 

Japanese, culture experiments, 

Mass. State...39,601 

Kangra, notes. 614 

middlings, analyses, AVis. 374 

shorts, analyses, AYis.. 174 

silver-hull, culture experi¬ 
ments, Mass, Stale.39, 661 

varieties, N. M ox. 431 

wild,analyses, Mum. 733 

yield in 1802, XT. S. D. A. 500 

Budding pears in winter, Md . 44 

Bud moth,apple, notes, Mich....* 437 

eye-spotted, notes, Csm. 437 

Mich. 437 

N.Y.Cornell. 030 

Ohio. 839 

reined ies,N. Y, Cor¬ 
nell . 932 

Buds, biology of... 517 

Buffalo berry, notes,Minn. 656 

gnats, injury by, TT. S. 1>. A. 285 

Bug affect lug pean utw in China, 13, S. T), A. „ 84 

Bulletins, numbering of. 401 

present and prospective field of.. 401 

Bumblebees for fertilizing clover, U.S. I>.A. 84 

Bur clover, analyses, Cal .. 732 

La. 646 

notes,Miss .. 248 

Ore. 47 
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Page 

Burdock, notes, Can.«*.. - ■ ,r} 9l 

Ore. 47 

root system, N.J ... 45 

Burette, new form. ,r>7 ^ 

Burettes, automatic apparatus for filling. -. > r do 

Burgrass, notes, TJ. S. D. A. ^ 

Burning quality of tobacco, determination, 


Conn. State.909,910 

Burnt earth in seed germination. 876 

Bur oak, notes, Minn. 655 

Bush locust, green, notes, U. S. D. A. 700 

Batter, abnormal. 917 

acetic acid tests for. 317 

adulteration.616,873 

analyses.93,519,774,784 

Conn. State. 0U 

Conn. Storrs. 59 

Me.. ROD 

Mass., State. 75 

Minn. 750 

Yt.486. 19.2 

analysis, ICreis method. 983 

Reichert method.816,781 


Iteiohert-Meissl method 613,781, 
983 


and fat content of milk, relation be¬ 


tween. Yt. 492 

behavior toward coloring matters .. 97 

composition at diilerent seasons ... 03 

cream, and milk relations, N.Y.State 270 
- daily and monthly yields of different. 

breeds, K.Y. State. 271 

Banish export, water content. GOO 

detection of foreign fats in ... ♦-00,317 

oleomargarine in.GIG, 781 

effect of period of lactation. 93 

season. 93 

extractor, tests, Pa... r . 751 

factitious. 317 

fat. examination. 93 

losses in butter making, Yt — 490 

fatty adds in. 213 

from colostrum, analyses, Yt. 488 

cream heated to 150° F., Can .. 447 

milk heated to 15G” F., Can .. 447 

sweet vs. sour cream, Can ... 446 

Town. . 425 


iodine equivalent, Me. 560 

IS. H.. 008,004 

making, directions, Ga. 495 

efficiency of milk fat, H.Y. 

State. 272 

from milk of cows in differ¬ 
ent stages of lactation, 

Can. 446 

in cooperative creameries . 088 

loss of fat in, hT. Y. State... 269 

# Yt.490,492 

on the farm in summer, 
Can... . 611 


test of methods, 2ST. Y. 

State.. 272 

value of milk for. 317 

melting point as affected by food.. 317,509 
determination, Me..*. 568 


*Fago, 


Butter, methods of analysis. 95,775 

Mass. State.... 60 

preservation in brine. 223 

production and distribution, U. S, 

i). A. 840 

as uHVotcd b,\ period of 
lactation, N.Y. State. 271 

by di lien ml, breeds, "N\ 

Y. Stale. 271 

cost, N. V. state. 208 

quality as affected by feeding oil 

cake .... 450 

food,. .93,817,880 
Can... 606 

Me ... 500 

N.ir.. 602 

sampling, Yt...... 401 

volatile fatty acids-- 

as affected by food. 509 

rancidity. 781 

deformiuation .816,8K9 

Mo. 500 

"N.TT. 068,604 

wator content.5)5.784,088 

workers, descriptions, Nov . 189 

Buttercups, root system, ’N. #r..... 40 

Butterflies, notes, IT. S. B, A.. 852 

Butterfly, Archipptis, natural enemies, If. 

S. I). A. 852 

swarming, 11. S. 

D.A ..... .. (199 

cabbage, imported, Miss. 254 

Ok la. 85 i 

large, notes. Miss. 254 

. Southern, notes, M iss . 254 

comma, notes, < )hio. 838 

Buttermilk, analyses, Mass. State.......... 08,75 

Yt... 486 

for pigs, Iowa. 742 

separation of butter by centri« 

fugo. 785 

Butternut, notes, Minn. 654 

Buttonwood, root system, N.«T. 46 

Iluly ri« nqid, distillation .. 613 

Bitty remoter, description.. 692 

for determining fat imnilk .. 616 

Jinxtm Hpp., notes, M hi n. 055 

Jjjfturwunicolor, notes, Ohio. 839 

thibhago aphis, notes, Miss. 2f4 

bug, liarlcquin, notes, Miss ...... 254 

K6.. 58 

XT.S. D. A. 2<M 

butterfly, imported, notes, Miss., 254 

Okla... 354 

large, notes, Miss. 254 

Ben them, notes, Miss. 254 

caterpillars, remedies. 865 

cvergestis, notes, Miss.. 254 

leaf miner, imported, notes, Mich. 417 

maggot,notes, Miss. 254 

prevention, AYis.. 172 

plant lice, notes, Miss... 254 

Utah..... 58 

parasites, tlfcab. 58 

soapsuds for, M, Dak. 171 
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Cabbage plant lice, treatment, X. C. 58 

plusia, notes, Mina. 251 

OKla.*. 1*51 

plutclla, notes, Mjiss. 254 

seed, Eastern vs. Western, Mo . . 921 

worms, corn meal as a remedy for, 

IT. S. IK A. 203 

notes, Va. 840 

treatment, Miss. 251 

X.J. 58 

KC. 58 

Cabbages, analyses, Conn. B to its . 59" 

blight, treatment, X. 0. 55 

club root, notes, Mass, State — GO 

treatment, X. C. 55 

cnlturo oxporiments, Mass. 

State.. 59 

transjdanting, Me. 555,921 

trimming, Me '.. 921 

varieties, Colo.‘ 552 

Me.555,921 

Mich. 828 

Ore. 050 

Caccio carallo, analysis. 519 

Caccecia argyros pita, notes, Colo. 58 

romccana, notes. Mich. 417 

rosaiia , notes, Ohio. 859 

semifnana, notes, Colo. 58 

Cactus, Russian, notes, XT. S. D. A. 009 

Oceoma nitens , notes, S. Dale. 50 

treatment, Md. 43 

species in Ohio. 414 

Ccmophanes spp., notes, U. S. D. A . 852 

Calamagrostis aleutica, notes, U. S. P. A . 498 

arctica, notes, IT. S. D A . 951 

bolanderi, notes, XT. S D. A. 498 

breweri , notes, XT. S. I). A... 49,8 

canadensis, notes, S. Dak .. 925 

con finis, notes, # S. Dak . . 925 

crassiylumis, not es, U. B. D. A 498 

cimel'ii, notes, U. 8. D. A .. 498 

densa, notes, 0. 8.1). A . .. 498 

deschampsioidcs, notes, XT. 8. 

X). A. 198 

hawt'Uii, notes, U. 8. I>. A .. 498 

neglect,a, notes, 11. S. 1). A . 951 

purpumseens, notes, 11. S 

D. A. 49H 

strieta, analyses.709,779 

notes. 771 

syhmtris, var. longifdht, 

notes, TJ. 8. D. A. 951 

tweedyi, notes. XJ**& 1). A .. 498 

Catandra oryrn, notes, Md. 253 

Calcium carbonate, etfeet on digestion. 458 

for sorghum, X. Y, 

State. 250 

oxalate in wood of treo3. 314 

phosphate, action on iron sulphate. ■ 512 
effect in ration of preg¬ 
nant mothers. 867 

effect on digestion of 
food ingredients.... 440 

soluble, reversion in 
the soil...* .388.587 
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Calcium salts, function in plant growth., 221 

sulphate. (See Gypsum) 

Califomiaprivet, notes, Minn. 655 

Station, bulletins.357,557, 

563,564, 732, 918 
notes - 106,225 391,520, C»17,096 

report. 120 

tent caterpillar, notes, Ohio. 838 

University, notes. 017 

vine disease, notes. 380 

U. S. D. A.. 498 

treatment, CJ.S. D. A 500 

Calosoma ealidnm , notes, X. 0. 58 

scrutator, notes, X. C. 58 

Calothysanis amaturana, notes, TJ. S. D. A. 284 
Calves, dehorning with chemicals, WJh .... 187 

feeding experiments, Town. 739 

cooked milk from cows with 
foot and mouth diseases.. 986 

<\dtyeanthus fioridm, notes. Minn. 655 

Oalyptus fobtutor on Anthummm mgnatns , 

TJ. S. D. A. cm 

(famelina sativa, cake from seed of. 316 

notes, X. Dak. 167 

U.S.D.A. 099 

Camnula pelhtcida, notes, XT. S. P. A. 700 

Campordown weeping elm, notes, Minn.... 655 

Canada stations, bulletins.209,433, 

436, 437,440,441,444, 507, 512, 590, 591, 
595, 006, 007,608, 610, 011, 690,706,979 
thistle, law regarding in ()regon ... 47 

notes, Can... 591 

Ore. 47 

Yt. 472 

root system, X. .T. 45 

Cafiai gre, an aly sos, Am. 805 

culture. Am . 804 

X.Mojc. 824 

roots, tannin in, A m. 805 

Canary grass, reed, no1.es, S. I >uk. 925 

Candy for bees, Mich. 417 

(lane borer, blackberry, notes, <)liio .. 839 

maggot, raspberry, notes, Ohio. 839 

Canker of apple trees. 518 

larch. 015 

Canker worm, notes, Mass,, Dutch.. OCX 

Ya... 810 

Cankerwovms in California, U. S. D. A. 852 

(fauna, synopsis of species —... 615 

Canning industry, statistics, U, N, D. A. 075 

Canoe birch, notes, Minn.. 651 

Cantaloupes, varieties, Ark. 828 

Colo. 352 

La. 145 

Oanthaiis nuttalli, treatment, X, C. 58 

Capillarity and sap iiow. 871 

Capillary tubes, passage of dissolved sub¬ 
stances through... 290 

Caponiaing, economy, It. I. 747 

methods and results, It. I. 745 

Capons, feeding experiments, X. Y. State... 938 

production, It. I... 745 

Capons vs. cockerels, growth, X. Y. State... 939 

Capmlla bursa-pmtoris, (Sm Shepherd’s 
nurse.! 
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Camgana arboreseens, notes, Minn —. 

Carbohydrates in leguminous seeds. 

inversion. 

investigations. 

optical properties. 

■water-soluble, of malt and 

barley. 

Carbolic acid, as an insecticide, Minn. 

emulsion for pear-tree psylia, 

Js. Y. Cornell. 

for root blight of sug.'tr beets - 
Carbolized plaster for cherry slug, Mich ... 
Carbonaceous vs. nitrogenous rations for— 

lambs, 27. Y. Cornell.*. 

pigs, 27. Y, Cornell. 

Carbon and nitrogen in organic matter, 


655 

449 

612 

385 

385 

612 

932 

473 
518 
41C 

572 

573 


simultaneous deteiraination. 

Carbonate of lime. (See Calcium carbonate.) 
Carbonate of potash and magnesia. (/Sec Pot¬ 
ash and magnesia carbonate) 

Carbonate of potash for tobacco, Conn. State 90S, 909 


Carbon bisulphide— 

as an insecticide, Minn .. 932 

for bean weevil, U. S. D. A. 666 


grain weevils, Md. 253 

17. S.D. A .. 84 

preparation and use, AYyo. 173 

Carbon dioxide in the air of buildings, de¬ 
termination . 313 

Carbonic acid and oxygen exchange between 

plants and the air .448,078,870 
water, exhalation from the 

skin... 9S6 

assimilation by plants.613,871 

content of the atmosphere... 222 

determination of amount 

eliminated by animals. 449 

effect on the diastatic and pep. 

tic ferments in animals..... 987 

exchanges between plan! s and 

the air. 517 

for destroying microbes in 

milk. 519 

formation in soils. 637 


in the soil, pressure as affect¬ 


ing vegetation... 517 

Oarex acuta, analyses.709,779 

notes. 772 

amjmllacea, analyses...709,770 

notes. 772 

empitom, analyses...769,770 

notes... 772 

filifOrmis, analyses..769,770 

notes.. 772 

genus, notes..,. 677 

irrigua , analyses.769,770 

notes. 772 

Caribbean guano, availability of phosphoric 

acid in, Me. 132 

Carnations, analyses. Mass. State. 44 

injury by variegated cutworm, 

IF. S, IX A. 285 

GoUetot'Hchum, on, N. J . 54 

diseases, notes, U. ff. 53 

rust* notes, 27. J.... 54 


Page. 

Carpet grass, noi.es, Miss. 248 

weed, root system, N. J. 46 

Garghnxera ptclearia, not oh, II. S. J). A ..... 373 

Carp nuts amerieau rr, notes, Minn. 051 

Garpocapsa jmnanella, (Sec Codling moth.) 

Cargo plains bracing pterwi, notes, < Hi 10 . 839 

Carrageen moss, smulyses, U. I . 715 

notes, It, l . 715 

Carrot, wild, root s,\ si eni, N. J.d* 

Carrots, analyses, Can. 437 

Conn. Stores. 59 

culture, experiments, Iowa. 725 

varieties, Can.436,766 

Ore. Bin 


Cargo, uwutm, notes, Minn. 654 

Casein and phosphates, relation tolae.tie,fer¬ 
mentation . 987 

in cheese, determination. 116 

passage.of solutions through porce¬ 
lain . 870 


Casual a hivittata , treatment, K. C. 58 

Gaxtanea amm'cana, notes, Minn .. 654 

Castor bean, globulins of, Conn. St ate. 931 

culture experiments, La. 725 

Castor-bean pomace, analyses, Conn. State . 902 

detection in feeding* 

stuffs. 211 

for grasses, Kans. 333 

millet, Kons. 133 

tobacco, Conn. 

State.908,909 

Catalpa spedom, notes,Minn . 654 

Caterpillar, cabbage, remedies. 865 

Colitoriua tout, notes. Ohio. 838 

cocrop in emperor, notes, Ohio... 838 

forest tent, prevalence in Minne¬ 
sota, tr, vS. i>. a. 204 

hedgehog, notes, Ohio. 838 

of dagger moths, ()hio. 839 

pyramidal grapevine, notes, 

Ohio ... 830 

red-humj>ed apple tree,notes, 

Ohio .* 838 

saddle hack,notes, (>hio.. 838 

touts lit MuHMae.huMetis, U. & 

P.A. 852 


notes, Va».. 840 

on hops, U. H. D« A ....... 373 

zebra, in California., th S. 0. A. 852 

Catena, eatemria, notes,Ohio.. 830 

Catnip,root, system, N.>J... 46 

Gatoralct grynea , notes, IT. S. IX A . 204 

of central Michigan. 416 

Catolacms anthmwmi on Anthmiomus sig- 

natux, CT. S. D. A *. 699 

imertm on Anthonmnw sig- 

natvst U.S.D. A. 669 

spp., notes, CT. S. 1). A. 852 

Cattle, ergotism in, Iowa. 188 

S, l>ak.... 925 

fever, Pox as, investigations— 

Ark... 750 

Okla.. 750 

TLS.D.A....;. 755 

foods, patent, Me ... 668 
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Cattle, liver rot, notes, Ark... 749 

tick, biology, Tex;. Till 

ticks, notes, A rlc. 749 

Tex:. 732 

CauMo\m*s, anal.vses, Conn. Slorrs . 59 

eJectroculture, N. Y. Cornell . '>‘>7 

varieties, Can. 130 

Colo. 352 

Cavendish banana, analysis and food value 5U7 

GcHdomyia destructor. (See Hessian tly.) 

sp., notes, Ohio. 839 

varcin i l, notes, Wis. 838 

Cecropia emperor caterpillar, notes, Ohio.. 838 
Cedar apples and apple rust, relat ion, Vt -. 471 

chips, as an insecticide, Vt.. 475 

Japan, notes, Minn. 055 

Lebanon, notes. 985 

red, note®, Minn... 055 

■white, notes, Minn.-. 655 

Celastrus scan dens, notes, Minn. 050 

Celery blight, Gercospora, of 357. Y. Cornell. 830 

notes, Conn. State. 059 

Moss. State. 50 

treatment, Conn. State.059,929 

N.C . 55 

center blight, notes, N. Y. State — 925 

culture experiments, Mass. State... 39 

diseases, notes, N. J . 51 

leaf spot, notes, IN'. Y. State. 925 

sprayed, copper in, N. Y. State. 920 

stalk blight, notes, IN. Y. State...... 925 

varieties, Can. 430 

Colo. 352 

Cellulose as affected by dilute acids. 313 

digestibility. 88 

in feeding stubs, determination. .707,781 

nutritive value. 88 

Coll wall st.riation in the endodormis of 

roots, cause.*. 870 

Cell walls of plants, ligniiication, linn ness, 

and elnstl ieity... 517 

Celtis occidentalism notes, Minn. or>i 

CmcSvnw palmer i, notes, XT. S. 1). A. 498 

tribute ides, notes, XT. S. 1). A. 099 

root system, N. J. 47 

Omtaurect eyamtSm notes, Ore. 47 

Outer blight oi celery, notes, IN. Y. State. 925 
Centnfugulscjiaralors, tests, N. Y. (Cornell. 303 

Da.304,751 

Centrifuge for analytical and microscopical 

work.*... 288 

determination of crude 

fiber. 767,781 

separation of— 

butter from buttermilk „ 785 

microorganisms. 014 

use in the laboratory.. 221 

Centrifuges, speed indicator for. 092 

Cmoccelius spp., notes, XT. S. 1>. A.. 853 

Cephaltmomia spp,, notes, XJ. S, 1). A.. 852 

Cermmca facta on currants, Midi.. 416 

Ccratina dupla , notes, Ohio. 838 

Geratwia caminea on beans, IF. S.D. A .... 007 

Oeratophorum ulmicolum , notes, S. llak,... 50 

Oermpora apii, gemination testa, 52 


Pag*'. 


Cercospora api^ notes, Conn. State. 059 

Mass. State. 50 

N. Y. Slate. 920 

troaiment, Conn. Slate_ 059 

N. O. 55 

t'ereospora avieuhtris } notes, S. Dak. 59 

beta\ notes, I ml. 832 

bet kola, notes, S Dak. 30 

circumcism, notes, S. Dak. 50 

II. S. It. A.... 953 

clavata, notes, S. Dak. 50 

g<mypuut, notes, Ala. College .. 831 

of celery blight, N .Y. Cornell... 830 

rib is, prevention. 400 

rosicola, notes, S. Dak. 50 

zizivCy notes, S. Dak. 50 

violet^ notes, N. J. 54 

Cereals, condition, June, ’92, XJ. S. I>. A- 77 

germination tests, Can. 430 

Cliain-dotted geometer, notes, Ohio. 839 

Cliuleid ity in houses, XT. S. D. A. 284 

parasitic on leery a, tl. S, D A .. 284 

(Jftalepus tracfojpyguk, notes, U. S. D. A. 818 

Chambers’ index, rovision, IT. S. D. A. 284 

Chamomile, root system, N. .J. 40 

Ohamyris cerintha , not cs, XT. S. D. A. 204 

Giara fra (jilts , structure of the spermatozoa. 292 
Cliarbon bacteria in mud from a well ...... 873 

notes, La. 75 

Charlock, notes, Yt. 472 

root system, IN. J. 46 

Cheat. (See Chess.) 

Cheddar and stirred-crml processes of 

cheese-malting, NT. Y. State. 949 

Cheese, American, analyses, Conn. State .. 945 

analyses. 016 

Conn. Storrs... 59 

Mass. State. 75 

N.Y.Stato. 947 

Vt. 486 

and cream, microbes in. 873 

as affected by composition of milk, 

IN. Y. State..367,427,575,9 18 

cellar, hygrometer for. 223 

changes in ripening, VI. 493 

conditions affecting yield, JS. Y. 

Stale. 367 

Edam. 988 

factories, milk-testing at. 890 

from marcs’ milk, analyses. 823 

separator skim milk.. 988 

Italian, analysis . 519 

making, Cheddar and stirred-curd 

processes, N. Y. State . 910 

cutting curd, N, Y, SSI,ate . 949 

directions, Can.. 979 

Georgia.. 495 

Iowa. 782 

Nov.. 577 

N. Y. State — 274 

distribution of milk con¬ 
stituents in, Minn...... 750 

effect of aerating milk, IN. 

. Y. State. 940 

gases in milk, IN. 

Y. State. 949 
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Cheese making, effect of tainted milk, Y. 

Y. State.427,576 

variation of meth¬ 
ods, X. Y. 

State.427,576 

experiments, H. Y. State.. 365, 
426,575,915 

from milk of different com¬ 
position, Vt. 492 

heating curd to high tem¬ 
perature, N. Y. State- 949 

in southern Holland. 390 

loss of milk con slit n en ts i n- 
Y. Y. state .. 366,427,575,947 
Yt. 493 


use of different amounts of 

rennet, Y. Y. State. 949 

methods of analysis.99,110 

sampling. 116 

overripe, analyses. 93 

production and distribution, XT. S. 

1). A. 84G 

as affected by period of 
lacta tion, Jn . Y. State. 272 

from different breeds, Y. 

Y. State.273 

ptomaines in. 784 

ripening, abnormal.785,988 

formation of fat in . 988 

in absence of air.... 988 

losses in, 1ST. Y. State ... .427,577 
yield as affected by composition of 

milk, Y. Y. State. 576 

Cheeses, soft, effect of temperature on water 

content.*. 785 

Ckelyvnorpha argus, notes, Ohio. 839 

Chemical, agricultural laboratories in Italy 238 

apparatus, glass, for —.. 22 

laboratories, best source of elec¬ 
tricity for. 613 

Chemist, report, Ala. College.:. 065 

Colo. 370 

Ind. CG5 

Ohio... 950 

Tex... 950 

Y&. 428 

Chemistry, abstracts of articles. 242,401,802 

agricult ural text book. 232 

and physiology of the leaf. 984 

Division, XJ, S. D. A- 77,78,81,580» 

671,951 

in agriculture, Idaho. 950 

of Bordeaux mixtures, Y. Y, 

Cornell. 563 

fermentation. 222 

Thomas slag. 222 

tobacco. 223 

report on. 398,402 

Ohenopodium album , {See Pigweed.) 

ambranoideSy root system, 

Y.J. 47 

Chermes t sp.,notes,XJ.S. B. A. 204 

Cherries, analyses, Conn.Storrs.. 59 


black knot, {See £lack knot of 


plums.) 


Bags. 


Cherries, brown leaf spot, notes, Ya. 837 

rot, notes, Conn. State-- 058 

Ya. 837 

classification of varieties, Y. Y. 

Cornell.-. 105 

powdery mildew, treatment,Iowa. 169 
spot disease, treatment, Iowa.... 169 

varieties, Can. 690 

Ill. 160 

Iowa. 727 

Mich.550 

Utah. 653 

Cherry, black, notes, Minn. 655 

bird, notes,Minn. 655 

choke, notes, M inn. 655 

gum, organized ferment of. 314 

leaf blight, treat mejit, U. S. B. A... 955 

sing, prevalence and treatment, 

Mich. 410 

stone oil as an adulterant of olive 

oil. 080 

trees, analyses, Y. Y, State... 252 

Chess, notes, Me... 334 

Ore. 47 

root system, Y.J"—.. 46 

Chestnut, buckeye, notes, Minn... 654 

horse, notes. Minn. 054 

notes, Minn—.. 614 

trees, disease. 615 

Chestnuts, anthracnose, notes, Mass. State. 50 

varieties, Mich. 556 

Chicago maize feed, analyses, Mass. St ate.. 64 

Chickens, feeding experiments, Y. Y. State. 262 

incubation, Can. 441 

managom ent, Can... 441 

Chick-pea, field experiments]. 875 

Chickwecd, analyses.971,972 

root system, Y. «J... 46 

Chicory, blanched, disease. 694 

root system, Y. J. 45 

Chile plejadellus, notes, XT. S. B, A. 848 

Chilopsis scale, notes, Y. Mex .. 418 

Chinch bug, notes, Okla. 354 

Chinese tea, analyses... 694 

Ch in quapius, varieties, Mich. 556 

Chionmthns viryiniw, notes, Mitm. 654 

Chionaspis furfurus , notes, Ohio... , 839 

Ohirononiid, blood-sucking, notes, XT. S. D. A 852 

Chtamys plicate notes, Ohio. 839 

Chlorine in rain water... 522 

Chloroform, effect on pepsin digestion. 782 

Chlorophyll, digestibility... 599 

formation as affected by phos¬ 
phoric acid. 314 

at spring tempera¬ 
tures . 587 

Choke cherry, notes, Minn. 655 

Cholera bacillus, variability. 693 

germs in milk and cream products, 

behavior. 317 

propagation by files.596 

Chondrua cri*pu$, notes, It. 1. 715 

Chromic acid as a reagent for albumen In 

urine. 314 

Chrysanthemum Ipuemthepium- {Sw Oxep 


daisy.) 
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Page. 


Chrysanthemums, "blight, notes, 1ST. J. 51 

diseases, notes, X. J. 53 

C/irysopogon scrrulatus , notes, Miss. 248 

Chrysolite fiber in approximate organic 

analyses. 9S3 

Churn washings for pigs, Iowa. 742 

Churning and creaming tests of cows, Vt.. 489 

colostrum, Vt. 488 

cream from cows at different 

stages of lactation, Can. 416 

temperature and time of, N. Y. 

State. 271 

Churns, descriptions, Xev. 189 

Cicada septendecim, notes, Ohio. 839 

Ciehoriuwi intybus\ root system, 27. J. 46 

Cigar-case hearer of the apple, notes, Can .. 437 

Cilia of microorganisms, process for coloring 693 

Cimbex americana, parasites, X. Dale. 170 

Cinquefoil, shrubby, notes, Minn. 650 

Citrate soluble phosphoric acid, determina¬ 
tion. 012 

Citric acid, detection of tartaric acid in.... 613 

Citron lice, treatment, 27.J. 58 

Cladius pectinicornis , notes, U. S. D. A. 372 

Oladosparkmfulvum , nature and treatment, 

Conn. State. 659 

notes, 27. V. Cornell. 353 

treatment, 27. C. 55 

herbarum , notes, Mass. State. 50 

Cladostephus vertitittatus, notes, It. T. 715 

Claires for oysters, construction, 27. J. 74 

Claxiceps purpurea, notes, S. Dale.50,925 

Clay, analyses .. 787 

Ala. College. 337 

in soils, determination.... 388 

soils, liming.222,315.435 

porosity as effected by Inning .. 377 

Clematis coccinea , notes, Minn... 656 

Jlammula, notes, Minft. 656 

jackmanni, notes, Minn. 656 

mrgtniana, notes, Minn. 636 

viticelli , notes, Minn. 656 

Clems formicari&s, invportation from Eu¬ 
rope, XT. $. IX A. 699 

Olethm alnifolia, notes, Minn .. 655 

Climate ami soil, relations, XT. S I>. A. 276 

effect on composition of plants .... lntf 1 

influence on soils. 871 

of Death Valley,Cal.,TJ. S. D. A... 198 

Climatic influence of forests. 876 

Climatology of 27orth Carolina. 462 

the cotton plant, IT. S. D. A. 762 

"Wyoming... 709 

TLS.D.A. 956 

Climbing cutworm, notes, Me.. 35*1 

Clisiocampa americana , notes, Mass. Match 601 

calif arnica, notes, Ohio. 839 

Cloud forms, height and velocities, XT. S. 

D. A. 429 

Clover, alaike, culture experiments, La. 810 

American red, characteristics. 875 

and grass, culture for soiling, Conn, 

Storrs. 29 

Bokhara. (See Bwcet clover.) 
bumblebees f< >r forth iising.Xl. B, p.A. 84 


Pago. 


Clover, bur. {See Bur clover). 

crimson. (Sec Scarlet clover.) 

culture experiments. 108 

for pi gs, 27. Y. State. 202 

soiling, Conn. Storrs... 489 

bay, analyses, Minn. 733 

Japan. OSw* Japan clover.) 

loaf weevilin Connecticut,IT. S.D.A. 284 

Ohio, IT. S. D. A . 373 

prevalence, IT. S, D. A... 852 

Mexican, notes. Miss. 248 

red. (Sec Eed clover.) 

root borer, notes, Can. 437 

rowen for soiling, Conn. Storrs. 480 

rust, notes, Mass. State. Gq 

scarlet. (See Scarlet clover.) 

seed caterpillar, notes, Iowa. 730 

TJ.S.D.A... 204 

midge, notes, XT. S. D. A. 204 

silage os. corn silage for milch cows, 

Vt. 482 

sweet. (See Sweet clover.) 

white, culture experiments, La. 648 

Club root of cabbages, notes, Mass Slate... 50 

treatment, 27. C. 55 

turnips, notes . 876 

Onions arvemis, notes, Ore. 47 

Vt . 472 

root system, 23. J.... 45 

lanccolatus, notes, Ore. 47 

Coagulation, investigations. 873 

Coeridce of Jamaica, food plants, XT. S. 

D. A. 668, 851 

CocrineUa novempunctata, notes, X. C. 58 

Coeklebur, dagger, law regarding in Oregon. 47 

notes, Ore. 47 

"U.S.1XA. 099 

root system, X. J. 46 

Cockle, corn, root system, X. J. 46 

Cockerels vs. capons, growth, X. Y. State... 939 

Cockroach eggs, parasites, U. S, D. A. 852 

Coekspur thorn, notes, M inn. 654 

Cocoa, adult oration, XT. S. D, A. 77 

analysis, IT. S. D. A. 77 

bean,thoobromin in... 613 

consumption, 1T. S. 7 >. A.. 77 

literature of investigations, U. S. 

D. A.’. 77 

preparation, IT. S. D. A. 77 

Coeonnut cake, artificial digestion. 87 

meal, aunty ses, Mass. State. 64 

oil for milch cows, effect on butter, 

X. II... 004 

Coco grass, root system, W. J...... 46 

Codling moth as affected by irrigation, XT. 

S.D.A.. 666 

inj nry in XobraskigU. S. 1>. A 668 
laws to repress, in Tasmania, 

U.S.D.A. 852 

notes, "Va. 840 

relation to apple rot, Ky..... 660 

remed ies, Ark. 828 

Mo... 566 

Mich. 417 

Coffee, adulteration, TT,8.I>. A ....,.#*.**** 77 
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Coffee, analysis, IT. S. T>. A. 77 

berry, domestic, nature, Ga. 405 

consumption, TJ. S.D. A . 77 

investigations, literature,IT. &II A. 77 

methods of analysis, XIS. D. A. 77 

preparation, U. S. D. A . 77 

tree, Kentucky, notes, Minn. <>54 

Cohesion of soils. 52b 

Go lean th us subtilis, notes, XJ. S I). A. 9 ;>l 

Goleophora lariveXla on larches, U. S, 1). A .. 2 S;> 

li. ap,, notes, Can. 437 

Goleoptera , hymenopterous parasites, IT. S. 

'DA. 851 

of California, XT. S. D. A. 373 

New Mexico, notes,IT. S.D. A. 373 
the Pacific coast, food plants, 

U. S. D. A. 373 

Golco&ponum sottdaginis, notes, S. Dak. 50 

son chi, notes, S. Dak. 50 

spp. in Ohio. 414 

Colic in horses and mules, La. 75 

Colleges and schools of agriculture in 

Belgium. 702 

stations in.the United States, 
organization lists, U. S. 

D. A. 054 

Oolletotnchuin gossypti, notes, Ala. college . 833 

lindemuthianum, notes, N.Y, 

State. 557 

omnivarum , notes, N, J. 53 

sp. on carnations, notes, N. J. 54 

violets, notes, N. J- 54 

Golopodium penduttnum , notes, U. S. D. A.. 951 

Colorado blue spruce, notes, Minn. 655 

College, notes. 106,451 

potato beetle, treatment, N. C — 58 

Station, bulletins.58,259,267,047, 

653,036,752 

notes. 106,225 

report. 334,335,346, 

353, 368,370 

Coloring matter in wines, destruction by 

keeping. 616 

of Micrococcus prodiyioms, 222 

pollen. 448 

matters, reaction with butter .... 97 

reaction with margarine. 97 
yellow, in foods, detec¬ 
tion . 316 

Color of barley for brewing... 222 

insects, investigation.. 518 

milk, cause.....*. 316 

reactions, study of. 871 

Colostrum, analyses. 519 

Vt. 488 

churning, Vt. 488 

creaming, Vt.. 488 

of cow affected with milk fever, 

composition, Vt. 487 

Colts, 'feeding experiments, Iowa .......... 424 

Me... 574 

Columbine, notes, Minn. 653 

Comfrey, prickly, culture experiments, 

Mass.’ State...... 39,661 

Comma butterfly, notes; Ohio... S38 


Page. 

Commissioner of Agriculture of Alabama, 

report. 697 

Compilations of analyses of American feed 

ing stuffs .... 525 

XT, S. I>. A. 582 

Compost as a fertilizer. Ark. 248 

Condensed milk, aunty ses, Can . 4157 

Cone flower, root, system. N. *T. 46 

ConiothyriiiminuscicoluiH, notes, U.S.lk A. 956 

Conifers, Scaiuliim v iun. 603 

Connecticut State Station, bulletins. 336,613,658 

notes. 225 

report... .902,966,907, 
010,911,912.922, 
923.928, 933,934, 


935,944.915,019 
StoiTS Station, bulletins. . 76,330,479 

notes. 106 

report.16, 27, 28, 

29, 59,75,76 

Gomcpphahts, sp. on cranberry bogs, N. »T . 5(55 

Contagion transmitted by insect, U. S. I). A. 669 

Conm 11a ria majalis, notes, Minn . 653 

Convex scale, notes, N. Mex. 418 

XT. S. B, A. 203 

Convolvulus ar mists, root system, N.*T. 45 

septum, root system, N..T.15 

Gopidosoma variegation, notes, Mieh. 417 

Copper acetate for leaf spot of quinces, 

Conn. State. 929 

potato blight and rot, € 

Conn. State...... 928 

and ammonium carbonate mixture 
for— 

black rot of grapes, Del. 108 

peach rot, Del. 109 

pear leaf blight, Del. 168» 

and arsenic solution, preparation 

and use, Ohio. 927 

iron vessel s for Inborn lory 11 so. 613 

borate for anthrnruose of beans, JN. 

Y. State. 559 

grain rusts, IT* S. D. A.. 955 

carbonate, nnmionineal -- 

for almond diseases, TT. S, D. A. 955 

anthracnoso of bonus— 

N.ff.... 52 

N.Y. State.*.. 558 

apple scab, Me.501,920 

Wis. 176 

celery diseases, N. Y. St a to. 926 

grain rusts, U. S. 1), A__ 955 

grape diseases, Wis. 729 

leaf blight of pears, Iowa.. 170 

diseases of nursery 

stock, IT, S. D. A_ 955 

mildew o f grapes, Minn.... 052 

peach rot, Del. 835 

pear leaf blight, Del. 168 

XT, S.D. A. 500 

potato blight, N. Y. St ate .. 55,250 
scab, N. Y. State .... 560 

powdery mildew of*** 

cherries, Iowa ......... 169 

currants, Iowa...?. 169 
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Page. Page 

Copper, carbon ate, ammoniacal— Copper sulphate treatment for wheat smut., 

for quince diseases, NT. J. 058 Ind. 341 

spot (liseahis of— sulphide for antliracnoae of beaus, 

cherries, Iox\ a. 100 27. Y. State... 558 550 

currants, Iowa..,.- 109 Copperas, ( A S W Iron .sulphate.) 

preparation and use— Copperdine, analyses, 21. Y. State.. 50 

Conn, State. 050 CoreopsishuuvolaUu notes, Minn. 055 

Jowa.- 169 Corim&tmifr pulit'tti’iu, notes, Ohio. sou 

Md.. 43 Coim-and-cob meal, analyses, Conn. Stale.. i).'i5 

Ohio . 927 Mass.State.. 04 

Ya. 838 Minn . 733 

■with kerosene emulsion for up- Corn and eowpeas, Ji(‘ld experiments, Md.. 30 


pies, Md. 42 

Paris green for ai>ples, Md. 42 

carbonate, analyses, 27. Y. State- 50 

Johnson’s mixture, for— 

apple scab, Wis .... 170 

black rot of gra pes, 

Del. 108 

pear leaf blight, Bel. 108 

precipitated— 

1'or anthracnose of 
raspberries, dST. J .. 51 

with Paris green for 

apples, Md. 42 

suspended, for— 

apple seal), Me. 501 

black rot of grapes.. 168 

peach rot Bel . 835 

pear leaf blight, Bel. 108 

compounds, effect on grapes. 872,968 

effect on germination of— 

Ccrcanpom apii, 27. J. 53 

Monilia fnictigcna , 1ST, J........ 53 

ferroeyanido for grain rusts, IT. 3. 

B. A. 955 

hydroxide for grain rusts, U. S. B. A 955 

in parts of the grapevine.. 872 

sprayed celery, 27. Y. State...... 920 

grapes, 27. \ r . State. 55 

11.1 . 242 

Ya. 55 

cm grape leaves, poisoning by. 223 

saecharate for pear scab, Ik S. I>. A. 500 

soda hyposulphite for— 

black rot of grapes, Bel....- 168 

pear leaf bligh t, Bel. 168 

soda^olution, preparation, Ya. 838 

solutions, alkaline, for determining 

reducing sugars. 983 

steatite for potato rot.864,971 

sulphate, ammcmiaeal, for— 

leaf spot of quinces, Conn. State. 929 
potato blight androt, Coun. State 928 

sulphate, analyses, 27. Y . State. 56 

effect on seed corn, Yt— *472 

for leaf spot of quinces. 

Conn. State... —.. 929 

potato rot. 985 

scab, 27. Y. State 560 
in soil, effect on- 

peas, 27. Y. State. 15 

tomatoes, 27. Y. State . 15 

w 1 u»a t, 27. Y. State .... 15 

1‘>-tt 


Jerusalemeoru, iieldexperiments, 

hid. 36 

sorgliurn, iield e\pe viments, Md.. 36 

anthcra, analyses, N. Y. Cornell. 339 

as a forage plant. 872 

Wia. 136 

trap crop for cotton bollworms, U. 

S.B.A.. 304 

assimilation of carbonic acid by. 613 

barnyard manure for, 12.1. 251 

bran, analyses, Wis... 174 

bill bug, notes, 27. J. 57 

butts, analyses, Minn. 733 

canned, analyses, Conn., Storrs. 59 

cockle, effect on pigs. ■ 90 

in breadstuff's a ml flour, danger 

from. 310 

poisonous quality.90,91,783 

root system, 27, J . 46 

seed, saponin in. 387 

condition and acreage, IT. S. B. A. 203, 

283,431 

continuous cropping, Conn. State. 906 

crambid, notes, Bel... 660 

crossing, Ill.134,905 

cultivation at d i fferei it dales, Iowa... 718 

to different depths, Cla — 809 

Ind. .809,810 
Iowa. 718 

Md... 37 

differing in frequency and 

depth, 111. 904 

cultivators, tcst.s, Ind. 810 

culture experiment h, Colo. 3 Hi 

Mass, State .... 39 

It. 1. 231 

"Wia.. J 36 

Wyo. 825 

dctasseling, Bel..... 644 

111. 905 

Md. 37 

Nobr. 810 

27. Y. Coripdl.338,811 

digestibility, Minn. 734 

distribution and consumption, 77. S. 

B.A. 762 

of seed, Can. 436 

duties on, in Mexico, U. S. B. A. 282 

ears, analyses, Wis. 136 

effect of previous manuring, Ind...... 810 

Egyptian rtoe t cult\iruoxporinieutB f Xdi* 645 
ensiling w. iield curing, Wia 34$ 

































































1026 


EXPERIMENT STATION RECORD. 


Pago. 


Corn exports, XL S. D. A. 282 

fertilizer experiments, Ala. College. . GW 
Coim.Ktorrs 27.28,75 

Del . 044 

Ua. 80S 

Iowa. 718 

Ky.- 716 

La .. 187,869,1146,717 

He. 182 

Mil. 87 

N.C. 716 

It. I.216,251 

Yt. 470 

Ya. 716 

W.Ya.717,804 

fertilizing constituents, Conn. State. - 900 

field experiments, Ark. 807 

Ill. 904 

Ind*. 809 

Md. 86 

flat culture, La. 889 

fodder, analyses, Hass. State. 66 

Minn. 783 

digestibility, He. 569 

51. C. 736 

disease, ITebr. 843 

green, for milch cows, Hass. 

State. 65 

time of harvesting, Can. 437 

vs. corn silage for milcli cows, 

Yt. 481 

vs. com silage for milch cows, 

Wis. 178 

for seed, treatment with fungicides, 

Yt. 472 

for silage culture, Mass. State. 30 

soiling, Conn. Storrs. 480 

germ feed, analyses, Hass. State. 176 

Yt. 475 

green manuring for, Iowa. 718 

history. 3SS 

importation into Mexico, U. S. D. A .. 431 

in rotation, La-... 346 

intercultural fertilizing, Ga. 808 

introduction and culture in Europe ., 389 

Jerusalem, culture experiments— 

~ TaTT-TX-.*. 645,725 

Md.... . 

Mass State....*-*-*.*- 39 

B.I .. 251 

Kaffir, cnlturee^^ 11 ^ m . 045 « 725 

kernels, analyses, Co? 31 * State. 906 

Md. 36 

"* Mass‘ State . 39 

Minn . 733 

- Yt... . 47 

manuring at dh* % Ind. 810 

meal, analyses, Co„, -jpate . 935 

Conn. Storrs.. 59 

He. m 

Hass. State ... 64,68,176,177 

Vt. 475 

"Wis.. 173 

for cabbage worms, XT. S. 1 A .. 203 

milch cows, Colo.#.... 260 


Page. 


Corn meal for pigs, Minn. 423 

steers, Kans. 475 

heavy feeding, for pigs, Yt.484 

vs. wheat bran for fowls, N, Y. 

State. 910 

new species, ET.Y. Cornell. 811 

oil for milch cows, effect on butter, 

5J.H. 664 

phosphates for Mo. 331 

plant, analyses, Wis. 136 

planting at different dates, TIL... 904 

Ind. 809 

depths, Ill. 904 

distances, Ill .... 904 

I ml... 809 

La.... 339 

mi.... 37 

in hills and drills, Ill. 904 

seed from different parts of 

the ear, Ark. 807 

pollen, analyses, N. "ST. Cornell. 339 

production and distribution, U.S, 1). A. 844 

of dry matter, Ill. 905 

root pruning, Ill. 95 

worm, prevalence, IT. S. D. A — 208 

Southern, notes, Ohio .... 839 

roots, extent of, Wis. 128 

rotation vs. continuous cropping, Ind.. 810 

seed selection, Ark. 807 

silage, analyses, Mass. State...64,177 

Hinn. 738 

cost of preparing, Md. 36 

digestion experiments, Md .... 68 

X.C... 736 

effect on albuminoid consump¬ 
tion, Md. 69 

for lambs, Mass. State. 356 

steers, Ind. 154 

from whole stalks, Md.. 36 

us. clover silage for milch cows, 

Yt. 482 

com fodder for milch cows, 

Wis.... 178 

stover for milch cows, 

Mass. vStale.— 176 

hay and roots for cows, 

Can. 440 

smut, notes, Mass, State. 50 

soaked vs. dry for pigs, Iowa.. 742 

stalks, analyses, Wis. 136 

stover, analyses, Mass. State.64,177 

Minn. 733 

digestion experiments, Md .... 68 

effect on‘albuminoid consump¬ 
tion, Md. 69 

stripping, Ga. 808 

subsoiling, Ga. 808 

sweet, analyses, Conn. Storrs. 59 

Mass. State. 30 

for silage, Mass. State. 30 

planting at different distances, 

HI. 157 

varieties, Mich............... 828 

Ore.. 650 

Utah.... 828 
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rage 


Com, sweet, yiclil, Mass. Siaio. 30 

and food value jut aero, 

Me. :m 

time of maturing, lml. 810 

topping, low a , -.. 718 

tops, analyses, M inn . "33 

varieties.108, 783 

Art.-. «07 

Can. 7*»i» 

Del. 014 

Ga. 809 

III. oot 

Ind. 810 

La.- .138,339,718 

X. Mex. 411 

X.O. 718 

Ok la. 721 

R.I. 2a 1 

AATs. 136 

vt. barley for pigs, Minn.421,423 

waste, analyses, Conn. State. 903 

w a ter required for one pound, AVis .. 126 

worm, poles, Va. 840 

yield, Ark. 825 

Mo. . 568 

F.S.D.A.560,578 

Cornua mnguinea, notes, Minn. 655 

itolonf/ern, notes, Minn. 655 

Corrosive sublimate as an antisept in, Ya .. 300 

for an tli r a eno.se of 
beans, N. Y. State .. 558 

for potato scab— 

X. Y. State. 560 

X. Dak. 926 

OotMo/wj/la mrnifex, notes, Ohio. 839 

Votalpa lanigera^ notes, Ale. 851 

Ohio. 839 

Cot tape industries of Russia, TJ. S. D. A... 481 

Cotton, angular spot, Ala. Oo]]ege. 824 

ant (iraenose, Ala. College. 833 

arcolato mildew, Ala, College. 834 

bolls, analyses, Alias. 720 

boliworm, early accounts, U. S. 1) A. 88 

notes, 11. S. D. A .. 204,760,851 

Ok la. 354 

crop, distribution in 1892, U. S. D. A. 675 

of India, 1892 -’93,11. S. I>. A 282,957 
the United States, 1892, IT. 

S. T). A.......77,283 

dagger, notes, Ale... 354 

damping off, Ala. College. 832 

diseases, investigations, Ala, Col¬ 
lege . 830 

fertilizer experiments, Ala. College 803 

Ga. 814 

La-340,346,718 

Aliss. 720 

X.C. 710 

field experiments. 787 

Ga. 813 

frenebing, Ala. College. 831 

bull ashes, analyses, Conn. State.,336,902 
Alans. State . 26,337 
for tobacco,Conn, State 908,909 
■valuation, Conn. State.. 337 


Page. 


Cotton hulls, digestibility, X C. 736 

l<u* steers, Ala. Cam*brake .- 254 

injury by Arctia phyllira , V S. I). A 667 

in rotation, La. 316 

leaf blight, Ala. College .. 835 

loaves, analyses, Aliss. 719 

manuring at different rates, Ga- 81 i 

plant,chemical stud,\. Miss. 719 

climatology, U. S. D A. 762 

planting at different distances. Ga . 813 

f,tt . 139 

condition, IT. S. D. A ... 957 

production and distribution, U. 8. 

1). A . 846 

prospects, 1892, U. IS. I). A. 500 

root galls, Ala. College. 835 

rot, pure cultures. 400 

roots, analyses, Miss. 819 

seed, boiled for pigs, Tex. 358 

iced, analyses, Conn. State.... 935 

for pigs, Tex. 357 

steers, Ala. Cunobrakc... * 254 

meal, analyst's. 787 

Conn. State.,330,902, 
935 

Ale . 569 

' Mass. State ...26,04, 
176. 177 

K.J. 25 

AVIs . 173 

available p h os p h orb* ae id 

in, S. C. 901 

for cotton, Ga. HM 

N.rT. 25 

AY is. 373 

milch cows— 

Mass. State .., 65,66 

Aliss. 259 

pigs, Tox. 357 

steers, Ala. Cano 

brake .. 25 i 

tobacco, Conn. 8iate908,909 
metaphospborie acid and 
pj rophosphoric acid 

in, S. C.:. !K)2 

solutions for phosphoric, 
acid determination, 

H. 0. 902 

V9* cotton seed for oats 

and wheat, S. G ,. 915 

linseed meal for 

lambs, Win . 201 

water-soluble potash in, 

S. C. 901 

oil, detection in lard and olive 

oil... 98t 

for milch cows, effect on 

butter, X. II...... 664 

raw and roasted, digest ibility, 

X. 0. 736 

m. roasted, for pigs, Tex. 358 

steamed for milch cows, 

Aliss. 259 

VS, cotton-seed meal for oats 

ami wheat, 8.0. 915 
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Page. 


Cotton seedling rot, Ala. College.. 832 

shedding of bolls,Ala. College. 834 

sore shin, Ala. College. 832 

atoms, analyses, Mias. 719 

varieties, G a. 813 

La.139,340,719 

Miss... 720 

M. Mex. 411 

N. 0. 718 

waste, analyses, Mass. State ........ 20 

yellow leaf blight, Ala. College. 830 

Cottonwood, notes, Minn. 055 

rate of growth, S, Dale. 45 

Cottony maple scale, notes, U. S. D. A. 204 

mesqnito scale, n. gen. and n. sp., 

notes, 2L Mex. 418 

Co itch grass, notes, Can.. 591 

Ore. 47 

U.S.D.A. G90 

Vt...... 472 

root system, N. J. 46 

Cowpcas, acquisition of nitrogen by, Conn. 

Storrs. 14 

and corn, field experiments, Md . 36 

as a green manure for wheat, Fla. 912 

trap crop for cotton boll- 

worms, TJ. S. D. A. 204 

Culture experiments, Md. 38 

Mass State. 601 

Miss. 248 

for soiling, Conn. Storrs. .29,480 

varieties, La.„.145,645 

K.Mex—.... 411 

Cowpea Tines, digestibility, N. C... 736 

Cows and goats, comparative digestive 

power*, FT. C. 738 

at pasture, grain ration for, 3ST, Y. Cor¬ 
nell . 842 

digestion experiments, FT. C. 736 

infectious abortion in, Va. 75 

milch, allowing to drink at will. 773 

as affected by imperfect venti¬ 
lation, Wis.. 180 

change in live weight during 

period of lactation. 223 

cooking and steaming food fox*. 783 

digestion experiments, Minn.. 733 

feeding experiments. .93,108,508,519, 
599, 601, 783, 986 

Can.440,600 

Colo. 259 

Conn. 

Storrs .. 480 

Iowa. 181 

Me. 569 

M ass. 
State...64,176 

Miss. 259 

K. H. 662 

2LY. Cor¬ 
nell .... 842 

FT. Y.State 255, 
263,267 

Tmn . 410 

Vt. 481 


Cows,milch, feeding experiments, Wis . . 178 

rations, K. II. 665 

Wis. 740 

manure from, Mass. State_65,66 

methods of feeding. 986 

milk yield at different, periods 

of lactation, 01. 041 

new method of testing, Vt ., 4 ku 
quality of milk as affected by 

change of quarters, Vt. 483 

soiling experiments— 

Conn. Storrs. 480 

Mass. State. 65 

sunflower seed cake for .389,508 

tests of breeds. 408 


N. Y. State.255,263,278 


warming water for. 788 

Cow wheat, analyses. 971,972 

Crab apple, native, notes, Minn . 655 

varieties, Iowa. 727 

grass, notes, Miss. 248 

root system, N". ,7.. 46 

Crackers, analyses, Conn. Storrs. 51) 

Cracking of pears, treatment, TJ. S. D, A ... 500 

Crambid on corn, notes, Bel. 660 

Orambus caliginoselhts, notes, Bel... 660 

Cranberries, analyses, Conn. Storrs.. 59 

insects injurious to, M. 3.. 565 

Cranberry hogs,crickets on, K, J.. 564 

grasshoppers on, N. J. 564 


locusts on, FT.«f. 564 

management, N. J.......... 566 

diseases, Wis. 885 

fruit worm, notes, Wis. 838 

galls, Wis. 835 

high-hush, notes, Minn. 656 

insects, notes, Wis. 838 

remedies, N. J. 565 

scald, Wis. 885 

scale, notes, Wis. 888 

worm, hlackdieaded, notes, Wis 888 
yellow-headed, notes, Wis. 838 

Crandall currant, notes, M. Y. Cornell. 9J 7 

Crane flies as food of the robin, Ohio. 419 

notes, Ohio. 849 

TF.S.B.A. 204 

Oaonnais swine.. 866 

(Jratoegus crus-galli } notes, Min n.. 654 

Cream, analyses, Mass., State. 66 


Yt. 486 

and cheese, microbes in. 878 

ash constituents, Mass. State___ 66 

cheeses, manufacture, N. Y. Stuf e . 918 

content of milk,detormanutiouwith 

centrifuge. 289 

relation to fat con¬ 
tent...... 218 


from colostrum, analyses, Vt. 488 

gluten,analyses, Conn.State. 985 

heated to 150° 3T. for butier-making, 

Can. 447 

milk, and butter, relations, 1ST. Y. 

State. 270 

required for one quart, Mass, 
State,..,. 67 
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Cream, pasteurization.223, 381 , 382 

production, cost of feed, Mays, 

Slate. 67 

raising by dilution, Can. 145 

N Y. Cornell .. 301 

Vfc. 480 

temperature. 087 

ripening with pure ml hints . 223,381,087 
C on n. 

Stores 75 

Repaint ora, descriptions, Bel. 388 

Nev. 380 

Pa.-364,753 

tests. Bel. 388 

17. Y. Cornell. 363 

Pa.364,751 

sweet flu, sour for butter-making— 

Can. 446 

Iowa.». 425 

testii^i* at. ereameries, Can. 033 

Babcock method, Me. 575,044 

Tats, descriptions,Nev . 180 

Creameries, cob pe rati ve, in Austria.. 300 

Denmark. 785 

the United States 616 

management. 088 

Nev. 180 

filtration of water for. 317 

milk and cream testing at, Can 611 

relative value plan at, Nev. 389 

tests of separators for. 636 

Mis. 105 

Creamery apparatus, descriptions, Nev. 389 

buildings, construction, Nov. 189 

butt or, analyses, Vfc. 402 

herds, veterinary control. 318 

of the Iowa Station, description, 

Iowa. 426 

Creaming and churning tests of cows, Vt . 489 

experiments, Iowa. 425 

Win. 105 

of colostrum, Vt. 488 

milk as affected by— 

miration, N. Y. Cornell. - -, 364 

period of lae.tatioiij, Can . 445 

size of fat globules. N. 

V. Slate. 265 

milt by cold setting, Vt. 480 

deep setting,Can ... 441 

comparison ot methods. 

N. V.State. 273 

in the centrifuge. 781 

on the milk route. 785 

Creamometer tests. 213 

Creeper, Virginia, notes, Minn. 650 

Oreolm as an antiseptic, Va. 360 

Creosote for preserving silo walls, Md___ 36 

Crrphlatlera emnunerU, remedies, Mich. 416 

Cress, penny, N. Dak. 167 

winter, notes, Ore. 47 

Cricket, snowy tree, notes, Ohio. 839 

Crickets on cranberry bogs, N.»7. 564 

Crimson clover. (See Scarlet clover.) 

Crop areas, changes in, V, S.D. A . 957 

production and acreage in New York 275 
in the Uidled States..... 527 


Page. 

Ciop report, European, 1892. U.S.D A- 77, 

420, 675,762, 788, 850, 057 
reports of foreign counties, t T .S. l>. A 762 

Crops, eU'eet of drought. 871 

for alkali soils, Idaho. 95U 

green manuring m the fall - 222 

meteorological conditions affecting 578 

of J892, history. 578 

summer, fertilizer tests. 861 

Cross fertilization experiments, Me. fill 

Crossing corn, Til.131,282 995 

cucurbits.. - 399 

Iowa. 726 

eggplants, Me . 922 

N. Y. Cornell. 825 

fruits. 399 

Shropshire and Merino sheep, "VVis. 187 

tomatoes, Me. 921 

Teun. 653 

Crot ala Ha sagittal !#,, notes, S. Dak. 924 

(Vofalism, causes and symptoms, S. Dak... 924 

Crow n borer, blackberry, notes, Ohio. «38 

(trot oil seed, detection in feeding stuffs. 211 

Crucifers, mildew, notes, N. J. 51 

Crude fiber. (See Cellulose.) 

Oryptoeephalus bulimia, notes, < )hio. 839 

guadruplex, notes, Ohio — 839 

ven it aft is, notes, < >liio. 83'.) 

Crypt us nunchts on Cmibex cunerieana, N\ 

Dak . 171 

Cucumber beetle, striped, notes, Va. 810 

treatment, N. O. 58 

flea beetle, remedies, Mich. 41C 

Cucumbers, analyses, Conn. Stores. 59 

mildew, notes, N. J.«. 5i 

powdery mildew, Mass. Si at e.. 48 

undetermined disease, Mass. 

State. 49 

varieties, Mich . 282 

Utah.. 828 

Cucurbits, crossing. 399 

Iowa . 726 

Culottage of pears. 694 

Cultures of bacteria for ripening cream .223,381,987 
pure, for fermenting apple and 

grape, must. 517 

of yeast s, study. 517 

< ’ureulio, plum, notes, U, 8. D. A. 291 

Va. 8i(» 

remedies, Ark.... 828 

Curled dock, notes, Me . 331 

Ore. 47 

Vt. 472 

U.S. 1). A. 699 

root « k \ stem, N. <f .... • 45 

rose worm, notes, II. S. I>. A. 372 

Currant, Alpine, notes, Minn. 656 

borer, American,notes, Mich...... 416 

imported, notes, Colo. 58 

Crandall, notes, N.Y. Cornell...., ( 917 

Cordon, notes, Minn... 656 

Ha wily, destruction of eggs, Mich.. 416 

Hjumwomi, notes, Colo.. 58 

Midi. 416 

* worm, no tea, Ya. HtO 

yellow flowering, notes, M inn. 656 
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Pago. 


Currants, powdery, mildew, t ivnlmcni, Iowa 100 
spot disease, treatment Iowa. . 100 

varieties, Can.*. 430 

Ill. 106 

Mich .017,55(5 

Ore. 051) 

Yn .i. 728 

Cu Santa uteemosa, notes, Ore . 47 

Cut-loafed birch,notes, Minn. 054 

elder, not oh, Minn... 050 

maple, notes, M i nn. 034 

sumach, notes, Minn. 050 

Cutworms, notes, Me. 051 

Miss. 251 

Okla. 054 

on carnations, XT. S. D. A. 285 

onions and celery, XT. S. 1). A. 281 

sugar beets, U. S. 3). A. !$)8 

prevalence and treatment,Midi. 410 

remedies, 27. C.- 58 

U.S.D.A. 284 

Wis. 372 

Cyeas, new species. 615 

Gycloloma platyphyllum, notes, XT. S. 1). A .. 009 

Cyclones, theory of centrifugal and ascend¬ 
ing movement....-. 315 

CyUndroeola dendroetoni , notes, *W. Ya. 642 

Gylhulrosponum padi, prevention. 400 

treatmen <, XT. S. I). A 955 

stachydis, notes, U. S. 1). A 936 

Cynipid leaf gall, notes, Ohio. 838 

Cynodon Qactylm. (See Bermuda grass.) 

Cynoglosmm officinale , root system, IT. *T- 46 

Gyperus rotundas, root system, N. *T. 46 

Gyrtonema stabulans, notes, Colo. 58 

Gystopus bliti , notes, S. Bale. 50 

candi dus, notes, 27. J—.. 51 

S.Dak. 50 

treatment, 37. C. 55 

ipomaece-pandumtce, notes, 17. J... 51 

portulucm , notes, 17. J . 51 

S. Dak. 50 

tmgopogon is, notes, S. Dak. 50 

Cytisus laburnum , notes, Minn. G34 

(!j tohelminths in oysters, 17.3. 71 

Dactylis glomerata . (See Orchard grass ) 

Dagger cookie!)ur, notes, Ore.. 47 

Dairies, bacteria prevalent t in, Conn, Storrs. 75 

traveling in North Wales. 787 

Dairy apparatus, descriptions, Nev. 189 

tests, Pa.864,751 

bacteriology in .. 987 

barns,ventilation, Wia ... ISO 

breeds, committee on tests of. 403 

building at Minnesota Station. 874 

cows, test of breeds, 17. Y. State — 255,263 

industry in Denmark. 522,526,618 

observatories in Italy. 239 

products, amyloid in.. 514 

composition. 773 

* Minn. 750 

report on methods of analy¬ 
sis. 115 

Spread of contagious dis¬ 
eases by.. 785 


Page. 


Dairy school at (leorgia Stalion. 874 

Now York Stale Station... 275 

building,description, Wis .... 197 

schools in Italy.-. 829 

Switzerland. 890 

station at Lodi, Italy... 23(5 

Dairying, ahst rnei of articles. 75,92,95,9(5.* 

97,08,188,262,301,425,48(1,575,750 940 

as related to bacteriology . 118 

fit North Dakota. 914 

tnillc fermentations as related to, 

tr. S.D.A. 202 

use of antiseptics in. 317 

Daisies,'elect,reculture, N. Y. Cornell. 301 

Daisy, oxeyo, notes, Can. 091 

Ore. 47 

root system, 17. tT. 46 

Yt....'. 472 

Dalmatian insect powder, Mass, State. 58 

Damping-off fungus, undetermined species. 4<io 

notes, 17. tT.. 08 

of cotton, Ala. college.. 832 

Dandelion, root system, 17. d*.. 45 

DUnthonia californkd , notes, D. S. D. A_ 951 

Datum stramonium, notes, Me. 384 

Batura tatula, root system, 17. J. 46 

Datuvie acid, investigation.. 516 

Damns earota, notes, Yt. 472 

root system, 17. tT.. 46 

Dead nettle, root system. 46 

Defecation of sorghum juices, TJ.S. D. A ... 954 

Defo restation and the public heal th.* - 872 

Dehorning cat tie, Wis ...... 387 

De Laval separator tests, Colo. 267 

17. Y., Cornell.... 3G3 

Pa.364,751 

Delaware Station, bulletins.. ISO, 107,188,412,415, 

614,660,835 

Delphinium as an insecticide... 876 

Delphinium spp., notes, Minn... 653 

Ore. 47 

Deltocephalus debilis , notes, TJ, S. D. A. 667 

inimicus, notes, TJ. S. D, A_ 667 

Dendroatonus frontalis , injury to pine for¬ 
ests, U. S. D. A. 699 

Dendrotetti'X longipmnis , notes, TT. R. P. A 760,852 
qverern, n. sp., notes, II. H. D.A, 852 

Denitrification in soils.. 614 

Department, of the Interior and Agricul¬ 
tural colleges. 402 

DepressanaheracUana , notes, Mich. 416 

U. S. D. A_ 667 

Dermatol as an antiseptic, Ya. 360 

Deschampsia, ccsspitosa , notes, TJ. R. D. A... 498 

elongatea, notes, U. S. D. A..., 951 

holciformis , note s, TT. S, D. A,. 951 

Demanthus fruticosus , n. sp., notes, XT, R. 

D. A. 374 

Desmodium molle , culture experiments, 

La. 646 

notes, Miss. 218 

Del assailing of corn, Del. 641 

Ill. 993 

Nebr. 810 

N. Y. Cornell.888.811 















































































INDEX OF SUBJECTS. 


1031 


Page 


Detestable locust, notes, IF. S. D. A. 7(50 

Deutzia crenata, notes, Mian. 655 

gracilis, notes, Minn. 655 

Devastating locust, notes, U. R. D. A. 760 

Devon cows, feeding tests, N. Y. State. 255 

26:5,268 

De wherries, varieties, Mich. 366 

Minn.651,652 

Dextro-maltoso, feeding ox penmen t.s with.. 510 

Dextrose with sucrose and lovuloso, deter¬ 
mination . 388 

Diabrotim lii-pumtata, notes, Ohio. 860 

longicornis on sugar beets, IF. S. 

D. A. 203 

tenella , notes, IT. S. D. A. 376 

vittata , notes, Okla. 354 

on sugar beets,D. S.D. A. 203 

treatment, X. O. 58 

Dialysis of honey. 781 

Diamond-hack turnip moth, notes, Iowa— 415 

Diaspis rosce , notes, Ohio. 839 

Diastase, action on starch, noncrystalliza- 

ble products. 516 

in the endosperm, occurrence — 984 

study of. 983 

Diastrophus cuscutce/ormis , notes, Oh io. 838 

nebuloms , notes, Ohio. 838 

Dicentra spectabilis, notes, Minn. 653 

Dicranodontium vnillspaughi , notes, \V. Ya. 612 

virginicus, notes, W. Ya ... 642 

Dicta,mnus fraxinella , notes, Minn. 653 

Dienilla rosea, notes, Minn. 655 

Dietaries, economic bearing, Conn. Stores... 63 

American. Conn. Storrs.60,63 

European, Conn. Storrs. 60 

of French Canadians, Conn .Storrs CO 

standard, Conn. Storrs. 62 

study of, Conn, Storrs. -... 59,63 

Differential locust, notes, IT. 8. D. A. 760 

Diffusion residues, drying. ?. 783 

for pigs. 784 

dried, arti ficial d igostio u 87 

Digestibility of abuminoids of raw and 

cooked meat. 519 

barley, Minn. 734 

bread. 986 

brushwood. 865 

cellulose. 88 

chlorophyll...... 599 

corn, Minn. 734 

fodder, Me. 569 

N.C. 736 

silage, N.C... 736 

cotton hulls,N.C. 736 

cowpea vinos, N, C. 730 

feeding stuffs. 595 

Cal. 732 

feeding stuffs as affected 
by addition of lime.... 437 

food nutrients as affected 
by increased or decreas¬ 
ed consumption. 597 

food nutrients as affected 

by various salts. 597 

foods, Conn. Storrs. 63 


Page. 


Digestibility of glulen meal, Me. 570 

hay.223, 975 

ami I>cans. 975 

brewers’ grains. 975 

Of its ... -. 976 

oats,wheal,straw and 

beans. 976 

Hungarian grass,Me ... 569 

Jfypnum splendetbs, Me. . 334 

mangcl-wurzcls, Me. 570 

milk. 9X0 

oats. 223 

pea silage, Minn. 733 

peas, Minn. 734 

pentoses in feeding stuffs 618 

raw and roasted cotton 

seed, N.C. 736 

ruta-bagas, Me. 570 

scarlet-clover bay,N.C .. 736 

soja beau silage, N. C. 730 

sterilized milk. 92 

sugar beets, Mo. 570 

sweet-corn fodder, Me_ 569 

timothy hay, Me. 560 

timothy, dry and green, 

Utah. 354 

turnips, Me. 570 

twigs. 865 

vegetable wax.. 599 

wheat bran, Me. 570 

Minn. 733,734 

shorts, Minn. 734 

Digestion, artificial, of— 

albuminoids in brewers’ 

grains. 90 

albuminoids of feeding st tiffs. 87 

coeoaimt rake. 87 

dried diffusion residues. 87 

hay. 87 

peanut cake. 87 

rice feed. 87 

effect of salt. 974 

experiments on cows, Minn. 733 

N.C. 736 

goats, N.C. 736 

pigs, Minn. 733 

sheep. Mo. 569 

N.C. 736 

steers, N. C _ 736 

With corn silage,, Md, 68 
stmer,'M<I, 68 

fowls. 449 

of food as affected by bodily ex¬ 
ert ion. 223 

starch. 518 

peptic, as affected by baking pow¬ 
ders containing alum. 389 

peptic, as affected by bnnteic acid 870 

Dimorphism of root tubercles of peas...... 617 

Diodia tern, root system, N, J... 46 

Dip lorn pyrivora, notoa, N. S . 57 

trea fnien t, N, J.. 57 

Dipsacmt sylvcstris, root system, N. J. 46 

Director,report,Conn. State.. 940 

Conn. Storrs.. 70 
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Director, report, Ga. 9 M» 

Inti. 005 

Me.1170,577 

Md. 70 

Midi. 428 

Ohio. 050 

Okla. 107 

Xebr. 107 

N.,T. 76 

N.Y. State. 275 

It. T. 275 

Tex. 050 

Vt. 496 

Ya. 428 

Wis. 197 

Disease of potatoes, undetermined species, 

Vt. 471 

Diseases o f apples, Ya. 554 

n pricot trees.... 985 

beans, notes, X. Y. State. 557 

celery, notes, N. Y. State. 925 

cereals, Iowa. 414 

cotton, Ala. College .... 830 

cranberries, Vis... 835 

farm crops, XJ. S. D» A. 956 

gloxinias. 876 

grapes,treatment,IT.S.D. A ... 500 

horses and mules, La. 75 

nursery stoclc, treatment, IT. S. 

D.A. 500 

plants, abstracts of articles.,. 47,167, 
352,414,470,557, 
656,729, 830, 925 

treatment, X. J. 54 

TJ.S. D, A... 500 

winter tomatoes, 1ST. Y. Cornel 1. 352 

transmission by factitious butter . 317 

Dissostfira Carolina on cranberry bogs, N. J. 565 

longipennis, notes, U. S. D. A... 760 

oblitera ta, notes, U. S. D. A. 760 

Distillery refuse investigations. 449 

Dock, curled. (See Curled dock.) 

species, notes, U. S. D. A. 699 

yellow, notes, Me. 334 

Ore. 47 

Vt. 472 

Dodder, notes, Ore . 47 

Dogbane,root system, X. «T. 45 

Dogwood, red-twigged, notes, Minn ........ 655 

sawfly, notes, Ohio... 838 

Eolichonyx oryzitorus, notes, IF. S. D. A_ 848 

Dolick os sinensis, (See Cowpeas.) 

Domestic coffee berry, nature, Ga. 495 

Doryetes spp,, notes, U. S. D. A. 852 

Doryphora de-cemliniata, treatment, X.C--- 58 

Double white yarrow, notes, Minn. 653 

Douglas spirea, notes, Minn... 656 

spruce, notes, Minn. 655 

Downy mildew of grapes, notes, Conn. State. 659 

X.J. 51 

Va. 838 

*\Vis. 729 

treatment, Ark... 828 

Dragon fly, notes, X. C ..... 58 

•Drainage of soils, Cal... 120 


Page. 


Drai na go f ile, experiments, La. 369 

observations. (‘>97 

water, analysis. 684 

of bare soils. 295 

cultivated soils. 611,682 

JDmsfcria cmssiuscvla, notes, If. S, D. A_ 6f0 

emitted, notes, tJ. S. D. A.. 666 

Dried blood, analyses, N. 4... 25 

for tobacco, Va. 22 

wheat, tad. 342 

fish, analyses, Conn. State. 902 

Drinking water, determination of hardness. 387 

Drones, feeding by workers, Midi. 417 

capacity of, Midi. 417 

Drouth, ©fleet on crops. 871 

Drupes, influence of seeds on formation of 

flesh. 783 

Drying oven description. 782 

neu form.:.*.. 613 

Dry vs. wot food for pigs, M inn .... 423 

Dry maria diffusa n.sp.,notes, U. S. D.A... 374 

Dul se, analyses, R. I,. 715 

notes, R. I... 715 

Dumas method of nitrogen determination . 612 

Dupontia fisheri,n otes, IT. S. D. A. 951 

psilomntha var. fluvexccns, notes, 

IT.S.D.A. 951 

Durra as a forage plant. 693 

culture experiments,La. 645 

varieties, X. Mex . *. 411 

Dutchman’s pipe, notes, Minn .. — 656 

Duties on corn in Mexico, suspension IT. S. 

D.A. 282 

grain in Russia, removal, XT. S. 

D.A. 282 

Duty of water for irrigation, Colo... 369,752 

Vyo. 496 

Dwarf pme, notes, Minn. 655 

Dytiscns verticals, notes, Me. 354 

Earth burnt, in seed germination. 876 

Earthworms and tuberculosis. 311 

Eau celeste for almond diseases, t T . S. D. A. 955 

antliracnosc of grapes, Miss. 551 

apple scab, Me.*. 561,926 

leaf spot of quinces. Conn. 

State... 929 

pear leaf blight, Del. 168 

potato scab, N, Y. State. 560 

ripe rot of grapes, Miss .... 551 

preparation and use, Conn. 

State. 659 

Eehinospermmi Utppula , root system, X. J\. 46 

Echium vulgare, root system, X. J . 46 

Edam cheese. 988 

Edema albi/rons , notes, IT. S. D. A. 204 

Editorial notes.1. Ill, 231,323,395 

455,525,625,701, 791,879,995 

Eel grass, analyses, Can . 436 

R.1. 715 

notes, E.I. 715 

Eggplants, analyses, Conn. Stores.. 59 

anthracnose, notes, X. J......... 51 

crossing, Me. 922 

H.Y. Cornell. 825 

culture, Me...... 922 
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Dage. 


Eggplant#, loaf spot, notes, IN'. J. 51 

stem blight, notes, N. .J. 51 

rot, notes, N. J ... 51 

varieties, Me. 022 

Eggs, analysis, Conn Stores. 50 

bacteria in. 070 

development as afleoted by movement. 015 

laid by different breeds of liens, Can. 441 

preservation. 076 

Can. 441 

weight, Can. 441 

E g> pf uin rice corn, culture experimen ts, La. 04 5 

wheat, culture experiments, La . - 645 

ElaeMsta prcematurella, early accounts of, 

tt.s.d.a. 83 

Elmagnus angustifolius , root tubercles. 376 

Elaphidion parallelum , n otes, Me.. 354 

Elder, box, notes, Minn. 655 

S. Dak. 329 

common, notes, Minn. 056 

cut-leafcd, notes, Minn. 656 

marsh, notes, XL S. D. A. 699 

red-berried, notes, Minn. 656 

Electric current, effect on growth of seeds . 315 

light*, continuous and discontinu¬ 
ous, effect on structure of 

m trees. 315 

effect on- 

beets, 1ST. Y, Cornell. 351 

cauliflowers, H. Y. Cor¬ 
nell. 351 

daisies, N. Y. Cornell.. 351 

endives, N. Y. Cornell.. 351 

lettuce, X. Y. Cornell.. 350 

radishes, 3ST. Y. Cornell. 351 

spinach, 1ST, Y. Cornell. 351 

structure of trees and 


herbaceous plants ..315,432 

violets, JST. Y. Cornell. 351 

Electricity, best source for chemical lab¬ 
oratories. 613 

• for pnrilying sugar beet, jnice.. 988 

in agriculture. 702 

Electro-horticulture, experiments, N. Y. 

Cornell. 319 

Eleocharis palustris, analyses, Cal. 732 

Eleodes trieoftlata, on cabbages, XT S, T). A... 203 

Mm nine indiea , root system, 1ST. J. 47 

Ehn, American, notes,Minn. 155 

campe/rdown weeping, notes, M inn — 655 

red, notes, Minn —.. 655 

rock, notes, Minn.,. 655 

slippery, notes, Minn —.. 655 

trees, rate of growth, S. l)ak.. 45 

weeping slippery, notes, Minn. 655 

white, notes, Minn.. 655 

S.Dak. 829 

Elymm amiarim , notes, XT. S. D, A .. 951 

condensates, notes, XT. S. I). A. 951 

triticoides , notes, IT. S. D. A. 951 

virginieus, notes, Miss. 218 

Emphytus cinctus , notes, TJ, S. X). A. 372 

Empretia stimulea, notes, Ohio.. 838 

Empesa muse.ee, notes, S. Dak. . 59 

Endives, electroculture, N. Y. Cornell..... 351 


Page. 


Endocarditis in swine. i!‘4 

Endodermih of roots, cause of cell-null 

strJafcion. 870 

Endosperm, occurrence of diastase in. 981 

Engineering, agricultural.73,196,368, 196.752 

Englenian’s spruce, notes, Minn . 655 

English rye grass, analyses, La,. (146 

sparrow, notes, TJ. S, I>. A. s lx 

Entilia, sinuate , notes, XJ. S. D. A . «51 

Entomoiogieal Club of the American Asso¬ 
ciation for tbo Advance-” 
ment of Science, meeting. 

U. S, 1>. A. 668 

instruction in Io \va,TT.S.D.A 852 
station at Florence, Italy ... 237 

Entomologist, report, Can . 437 

Colo. 370 

N. Y. Cornell .. 370 

Ohio. 950 

Vtt. 428 

Entomology, abstracts of articles.GO, 170,25'i 

354,415.472.564,609, 729,838,930 

Division, XT. S. I). A. 82,203,283 

372, 606, 668,760,851 

economic, report on. 402 

Entomoseelis adonidis, notes, Can. 437 

Entomosponum macvlatum. (fire Pear leaf 
blight.) 

Entyloma physalidis, notes, 8. Dak. 50 

Enzymes, action on milk sugar... 584 

Eosin, reaction with butter. 97 

reaction with margarine.. 97 

Ephedia kuhniella in milks of France. 015 

Ephialtes spp., notes, XT. S. D. A. 852 

Epilachna, cormpta , notes, Colo. 58 

Bpitrix cHnita, notes, Utah. 58 

Eguisetimx. palmtre , analyses... 972 

Eragrostis abyssimm, notes, N. Me\. 411 

ErcchlUis hieracifolia* root system, N. J_ 4(5 

Ergotism in cattle, Iowa. 188 

S. Dak. 925 

Ergot, notes, S.Dak. 925 

of rye, notes, Iowa . 411 

Brian thus rarenntv, notes, Minn. 654 

Erigemn canadensis, root system, N\ *J_ 46 

strigoses, root system, N.J. 16 

Erartiumcicutariwn, notes, Ore,. 47 

Erysimum aspemnn, notes, >f. Dak.. 167 

U. S. D.A . 699 

chcicaxxthnides, notes, N. Dak . 167 

IJ.K D.A. 699 

Erysighe cirhorarearnm, notes, Mass. Stale 49 

communis, notes, S. DaU. 56 

euphorbia*, notes, S. Dak. 59 

tucker i, peritheoia of .. 591 

Eucalyptus eitriodora , notes. Cal... 557 

Euchlcena luxuriant notes,Miss . 248 

Ernie mis botrana, notes, < )liiu.. 839 

Ea fitchia ribmria, notes, Mich............. 416 

Eulalia jaiwnic,-?* notes, M inn. 651 

Euonymm atropurjmreu#, notes, M inn .... 655 

Eupehnvn spp., notes, TJ. S. D. A.852 

Euphorbia mrmenewi* n. sp., notes, U.S, 

D.A. 374 

maculata, root system, N. J_ 46 
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Page. 


Euphorbia preslii, root system, N.J. 40 

strivtior , notes. 580 

Fhtphorus, slip., notes, TJ S.D. A. 852 

European alder, notes, Minn. 65t 

ash, notes, M inn.*. 055 

barberry, notes, Miim. 055 

- beech. notes, M i nn... 054 

birch, notes, Minn . 054 

crop report, U. IS, I). A. 420 

lareli, notes, Minn —.. 054 

S.J)ak. 829 

linden, notes, Minn... 055 

sweet clematis, notes, Minn. 656 

tussock iu<»tli, notes, Mass. Hatcli 061 

Enroplien as an antiseptic, Va. 74 

Fury croon rantalls, notes, Hebr. 839 

E uschisfus t a Ho la r ins, notes, Ohio. 839 

Evaporation from water surfaces, Colo. 300 

of soil water as affected by— 

spring plowing, Wis. 122 

surface tillage, Wis. 124 

Evergetts rimomUs , notes, Miss—.. 254 

Evening primrose, root system, 74. J. 40 

Ewes {See also Sheep.) 

Ewes, breeding, wintor feeding, Wis. 382 

feeding grain to, Wis..... 260 

Exartema permundana , notes, Ohio. 839 

Experiment station notes .100,225,318 

391.451, 520, 617,090,780,874,990 
Station Record— 

changes in arrange- 

ment. 1 

contents of vol.iv. 881 

stations in Italy. 234 

Portugal. 323 

Iiomnania.325 

Office of.582,954 

of the-world. 451 

Exports of corn, TJ. S. B. A. 282 

Extract in new wine, determination. 9S4 

Extractor separator, tests, Pa. 751 

Fagm femujinca, notes, Minn . 054 

&ijlvatic<i, notes, Minn. 034 

Pall cankcrworm, notes, Mass. Hatch. 601 

webworm. notes, Mass. Hatch. 001 

Ohio. 838 

Ya... 840 

Fallowing, effect off water content of soils, 

Wis. 125 

Fallow soils, drainage water of. 295 

False flax, notes, H. Dak. 107 

TT.S.D.A. 090 

flax seed cake... 316 

lettnee, analyses.971,972 

worm, stra wherry, notes, In wa. 413 

Farina, analyses. Conn. StoiTS. 59 

Farm animals* of the world, TJ. S. 3>. A. 956 

statistics, TJ. S. B. A. 850 

sugar-beet diffusion residue 

for. 986 

crops, diseases, TJ. S. B. A. 956 

lands in Minnesota, decline, Minn .... 332 

manuring, principles, Ark. 218 

practice to control insects, 1ST. J. 57 

prices in 1892.... 578 


- Page. 

Farm prices in two centuries, XT. S. D, A_ 429 

products, analyses, N. Y, State. 240 

prices, T J. 8. D. A. 282 

resources, Wash. 275 

Fanners’ institutes in Washington. 275 

Fat content of M ooklenburg herd milk_ 987 

Swedish herd milk_..... 778 

extraction apparatus, new form. 613 

methods... 854 

extractor, modified Soxhlel method_ 870 

importance in nutrition. 980 

in bread, determinat ion.221,389 

cheeso, determination. 310 

feces, determination, Md. 70 

milk and dairy products, determina¬ 
tion with centrifuge. 289 

Fats and oils, determination of iodine num¬ 
ber. 781 

Fats, liquid, analyses..... 781 

Fatty acids in butter... 213 

insoluble, determination.013,092 

volatile, of butter, determina¬ 
tion, H.H. 663,664 

matter in soap, determination. 314 

Feather felting, U. S. B. A. 285 

Feces, determination of fat in, Md. 70 

of steers, composition, Md.. 70 

Feed flour, analyses, Me—.. ?67 

Feeding experiments— 

milk tests in. 324 

review of... 316 

with bees, Mich. 417 

calves, Iowa. .739 

capons, FT. Y. State. 938 

colts, Iowa. 424 

Me. 574 

dextromaltose. 519 

ground meat. 519 

hens, Can. 441 

FT. Y" State. 262 

horses, FT. d. 742 

Utah. 71 

isotnaUose. 519 

lambs, Can.010,011 

Me. 571 

Mass. State.67,356 

H. Y, Cornell. 572 

Wis.185,260 

milch cows.. .93,108, 

508,539,599,601,783,986 

Can.440,006 

Colo. 259 

Conn. Stores. 480 

Iowa. 181 

Me. 569 

Mass. State...64,176 

Miss. 259 

FT. H. 662 

K. Y. Cornell. 842 

M. Y. State.255,263 

Tcnn. 419 

Yt.481,482 

Wis. 178 

pigs.108, 337,784 

Can....441.512 
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Feeding experiments— 

with pig's, Iowa.. 

M a . 

Mass. Slate - 

Minn. 

W. Y. Cornell. 
N. Y\ Slain... 

Ore. 

Utah. 


Page. 

187, 712 
38 
08 

■ 121 . 123 
. 571} 

. 202 
. 483 

. 738 


vt . m 

rhamnose. 519 

sheei>. 609 

Iowa. 420 

Me. 570 

Hi ah.738,841 

AVis.182,183,181,201 

steers. 608 

Am. 936 

Can.440,607,008 

Xml. 154 

Kans. 475 

M<!.38, 09 

Mass. Stale;.67,478 

Utah. 738,841 

Feeding, ind iwidual, Fiilm’s method. 11 

rations, calculation. 6 

compounding, AVis. 170 

deficient in albuminoids.. 980 

for milch cows, Ts r . H. 005 

standards. 2,0 

Cal. 732 

N.H.665,935 

K.C... 935 

Wis. 176 

stuff, from molasses. 020 

stuffs, abstracts of articles.04,87,173 

adulteration. 211 

American, compilation of 

analyses, IX. S. 11. A. 582 

analyses.525,582,595,971 

Cal. 732 


Page. 

Feeding stalls, digest i bill tj of pentoses in. 018 
fertilizing value, Mass 


State.01,00.07 

fertilizing value,Minn ... 735 

fuel \ aluo, K". O . 935 

methods of analysis. 118 

M ass. 


Slate 01 


rational purchase. 025 

sampling, hT. d. 70 

Selection, Mass. Stale. 001 

Valuation, Mass. State.01,0(31 

K.1. 04 

AVis.171,741 

Folding’s solution, improvement. 782 

Fcnum rttbi, notes, Ohio. 838 

Fermentable substances, quantitative deter¬ 
mination by yeasts. 782 

Fermentation, ammonia cal, of the noil. 800 

chemistry of. 222 

of grape and apple must with 

pure cultures. 517 

manure. 014 

milk, IT. ft. T). A. 291.202 

soils.530, 027 

tobacco. 985 

Conn, SI ate. 910 

wine. 010 

relation between alcohol and 

yeast, growth. 517 

Fermentations, vital and chemical. 448 

Fermented liquors, report on method of 

analysis. 11.8 

Ferraen t, organized, of cherry gum. 314 

Ferments, aerobic, in soils. 537 

Fence posts, preservation, M d. 75 

Ferric chloride for grain rusts, U. S. 1>. A .. 055 

Fertilizer and culture experiment s on mom 

soils. 222 

control at Mockorn stal ion. 985 

in Germany. 981 


Conn. State. 935 

Conn. Starry. 28,481 

Ivans. 175 

Me . 507,509 

Mass. State. 07 

08,170,177.350,479,002 
Minn . 733 

N.J. 61 

N. V. Stale... 255 

Vt.475. 181 

Was.173,176 

artificial digestion. 87 

compiled analyses. 525 

Mass. State 64 
N, C....... 935 

AVis. 370 

control in Germany.. 982 

detection of castor-oil seed 

and croton seed in.. „ 211 1 

determ i nation of crude ii her 

in.707,781 

digestibil ity.437,595 

Cal. 732 

M.G. 935 


Fertilizer experiments on— 

barley..108,801,005 

La. 145.047 

Me. 132 

bcai is, “N. Y. 8t al e... 253 

corn, Ala. College. 044 

Conn.Starrs .27, 28,75 

Del..... 041 

(la... 808 

Iowa . 718 

Ky. 710 

La. 137,339,340,717 

Me. 132 

Mil. 37 

N.O. 716 

It. I.1.240,251 

Vt. 470 

Va. 710 

AV.Ya. 717,804 

cotton, A la. College.*. 803 

Ga. 314 

La...138,349,340,718 

Miss. 720 

K. C. 710 
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EXPERIMENT STATION RECORD, 


(Tiiuzer expeumriuM <»u — 

grain.-. 

graces. 

grafts . 

Conn, Stoves 


Page, | 

,. 093 

.. 4 in 

108 
. 24.75 


Vage. 


Me. 329,130 

Mush. Slatt*. 99 

hemp. **"1 

<>aIs . 518,801, 905 

u . 115 , :u« 

Me.,....129.130,131,132 

11.1. 251 

S.C . 81R 

Vt. 470 

onions, K. Y. Slate . 262 

peach trees, N. J. 09 

peas, La. 040 

Me.129,120,121 


potatoes. 

. 308 

Ky. 

. 710 

La. 

. 141 

Me.. 

.. 132 

Mich. 

.. 817 

N.C. -. 

.. no 

Utah. 

. 818 

W. Va. 

. 819 

rice. 

. . 518 

rye, Mass. State. 

. 27 

K.I .. 

. 251 

sandy soils.... 

. 222 

sorghum, Kans. 

7‘p) 

sugar beets.. 

o*»a 

sweet potatoes, Md.. 


tf,J. 

. 39 

tobacco.. 


Conu. State. 


Ga. 


Ky. 

. 710 

La. 

. 733 

N, Y. Cornell. 


H.C.. 

. 716 

Va. 

. 81 


tomatoes, Md ..40,827 

H.*T. 39 

N. Y. Cornell.547,548,827 

summer crops.*. 801 

turnips.093,783 

N;J. 40 

wheat.j. 872 

Ala. College. 049 

Ill. . .-. 823 

Ittd. 343,342 

Kane..... 400 

Ky. 343 

Md. 30 

, Maas. State.. 27 

3ST. C. 912 

S. c. 915 

Ya. 049 

W. Va. 049 

^Fertilizer laws, Ga. 788 

Mass. Si ate. 27 

K.d. 70 

H.C. 715 


mixtures, formulas. 7s7 

ivquiremenis of tobacco, Va ... 31 

Pert11 tact's,ahslrads of artides 25,129,215,3311, 

495,495.510.013,715,803,901 
action an alfeded hy physical 
properties of the soil 
ml alteration .... 


038 



783,787, 875 

Ala. College .. .. 

. ., 337 

(’an . 

... . 436 

Conn. State.. .. 

643,902,909 

Kv . ...... 

.248, 643 

La. 

. mu 

Me . 

. 540 

Md . 

. 405 

Mass.State,20,27, 

337,400, 903 

Mieh . 

. 248 

1SL.1 . 

.25,245, 405 

N. V. State . 

.133,240, 903 

KC . 

. 715 

II. I . 

.337,347, 405 

S. C . 

. >248 

Vt .. 

. 133, 405 

W. Va.' 

. 715 


applying at different rates, Me. 330 

as affected hy tillage .. 040 

commercial, r*. harnyard ma¬ 
nure for oats, Me.. 133 

compiled analyses, Maas. State . 26 

diffusion in the soil .. 388 

effect on circulation of soil \u- 

ter, Md. 

composition of crops, 

Vt. 

composition of grasses, 

Conn. Storrs . 

texture of soils, Md... 
tomatoes, N* Y. Cor¬ 
nell . 

field experiments with—4t9,782, K6I 

for controlling insects, H. »T_ 57 

grape-cuttings, N. Y. Cm*. 

noil. 828 

grapes. «if> 

greenhouse, use, Ohio. 412 

hastening maturity of to- 

baeco. Va.... 32 

lessening stalk rot of to¬ 
bacco, Va. 33 

home-mixing. 791 

Conn. Stale ... 902.903 


23 


470 


827 


n ,r. 


inspection 


245 
.318,787 


Ala. College. 337 

Conn. State.643,902,903 

Ind. 306 

La. 643 

Me.546,577 

Mass. State,. .26,27,337,903 

M.J.. 25,70 

M,C. 735 

ft. I.275,337,465 

W. Va. 715 
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* Vn&r. 

Fertilizers, methods of analysis, Maas, 


Slate . 27 

sampling, X.f7 ... 67 

partial w. complete, Ale ... . 130 

quiek . a, slow for tomatoe.s, X. 

Y. Cornell. 547 

report (hi methods of analysis.. 110 

trade in Ceorgia. 787 

Indiana.. 100 

New Jersey.25,20 

use .1. 787 

La. 715 

Minn. 102 

N. V. Cornell. 902 

valuation. Ala. College. 327 

Conn. Stale.043,902 

Ky. 043 

La. 0 43 

Me.. 540 

Md. 105 

Mass. State ... 337,400,903 

Midi. 248 

X.,f.25.20 

X. Y. Cornell. 903 

, X. Y. State. 903 

11. t. 248 

A r fc... 133 


Fertilizing constituents in — 

apricots, Cal.158,101,919,921 

corn, Conn. Slate-.-.. 900 

feeding stuffs, Mass. State.64,00,07 

tigs, Cal. 921 

oranges, Cal. 921 

peaches, Cal...158.1 Cl 

plums, Cal. 921 

prunes, Cal.158,101.919,921 

tobacco, Conn. State. 919 

Fertilizing materials, methods of analy¬ 
sis. 092 

value of seaweeds, E. I. 715 

Festuea micro fit ach,i/,% notes, TT. S. D. A. .... 951 

prntmm. (Sec Meadow fescue.) 

eubulata, notes, U, S. D. A. 951 

ririd tila, notes, U. S. 1). A. 951 

Fescue, meadow. (See Meadow fescue.) 

sheep’s, culture experiments, Md.. 38 

tall, analyses, Vt. 475 

culture experiments, Md.. . . 38 

Fiber, crude. (See <’dlulose.) 

Investigations, Office, IT. S. 1>. A. 285 

Field heaim as green manure for wheat. .. 208 

crops, abstracts of articles.28,134,248, 

338,400,400,041,717,804,904 
Field experiments. (See also Fertilizer ex¬ 
periments.) 

Fidd experiinenta¬ 
in Lorraine. 315 

with barley.. 014,875 

heets, Aid.. 38 

chick-pea.. 875 

Chinese sorghum, Md. 30 

corn, Ark. 807 

Ill. 904 

Xml... 809 

Md... 30 


Pago. 


Field experiments— 

with cotton . 787 

fe Hi 1 i ze rs. 119, 783, 801 

ilax, Aid. 38 

Ibrage plants.La. 045 

Aid . 30 

horse beans. 875 

Ladoga w beat, Can. 089 

oats . 211,803 

III. 815 

La. 017 

potatoes, Utah. 30 

rod clover. 149 

riee. 78? 

root ciops. 093 

sorghum, U. S. D.A. 951 

sugar bMs, XT. S. 1). A. 071 

cane. 787 

tobacco in Sweden. 093 

wheat.210,787, 875 

Fla,. 912 

IJ1. 822 

La. 047 

Figs, anal,) ses, Cal.. 920 

fertilizing constituents, Cal. 921 

grown without eaprifieation, U. S. 

D.A.. 284 

variet ics, Atie h... 550 

Filbert disease, notes . 870 

Filberts! varieties, Al ieh ... 550 

Filtering apparatus, automatic. 314 

Filter pump, new form. 782 

Filters, m echan ical... 870 

mineral, action on mierobic solu¬ 
tions. 3U 

passage of dissolved sub¬ 
stances through .. 290 

Filtration of water for creameries. 317 

Finger and-toe disease. (See Club root.) 

Fir, balsam, notes, Minn. 055 

Xord man’s, notes, M in n.. 055 

Fire weed, root system, X. >T . 40 

Fish cultural stations in Italy. 210 

dried, analyses, Conn. State. 902 

fresh, anuly scs, (Jonti. Storrs. 59 

fresh vs at or, biological stat ions for ... 985 

gunno, analyses. 449 

methods of analysis. 092 

ground, analyses, Alans. State. 26 

X..). 25 

hatchery fungus, notes, Alass, Slate .. 50 

oil soup, preparation, Ya. 810 

preserved, analyses, Conn. Storrs..... 59 

scrap, analyses, Mass. State. 26 

X.d. 25 

Fistula in horses and mules, La. 75 

Fivcfingors, mildew, notes, X. J .... 51 

Flat pea,analyses, Cal .. 732 

Ya. 647 

. culture, experiments. 871 

Oal. 657 

La. 045 

Mass. State..39,6(51 

Ai ieh. 814 

notes, Va ..... 647 
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Page. 


Fiat-stalked roekwecd, analyses, U. t....... 715 

notes, lv. 1. 715 

Flax, a dap tab ility to (California, V . H. I h A.. 285 

Oregon, U.S. I>. A ... 285 

culture experiments, Aid.. 58 

11.1. 251 

W.vo. 825 

inforeigncoiintrios. IT. S. 1>.A. 285 

the United States, U.S.U.A. 285 

false, cake from seed of. 316 

notes, 1ST. Dale. 107 

U. 8. D. A. ODD 

meal for calves, Iowa . 739 

variet ies, FT. Mex. 411 

wild, notes, Can. 591 

Flaxseed, analyses, M inn. 733 

globulins of, Conn. State. 934 

proteids of. Conn. State. 933 

yield In 1892, TJ.S.D. A... 578 

Flcabsme, root syst em, K. ,7. 1(5 

Flea beetle, encumber, remedies, Mich. 416 

notes, Ur ah. 58 

striated, notes, lVIi<*h. 4 i (5 

Alias. 254 

beetles, notes, Va. 840 

treatment ,K.O... 58 

louse, blackberry, not e, Ohio. 839 

Fleece, mountain, notes, Minn. 654 

Flesh meal, analyses, Vt. 475 

Fleur-de-lis, notes, Minn. 654 

Flies as related, to propagation of cholera.. 095 

Floats for corn, Ala. College. 804 

Floods, mitigation, and forestation of 

mountains. 695 

Flora of Indian Territory, contributions.... 580 

"West Yirginia. 642 

Florida College, notes. 106 

phosphate, analyses, Mass. State... 337 

deposit s ♦ A la. Col lege.. 337 

Station, bulletins.... 346,354,360,907,912 

notes.... 106 

Flour beetle, wee, notes, M ieh. 417 

methods of analysis.-. 873 

moth, Mediterranean, distribution,TJ. 

S.D.A. 6(38 

prod action, distribution, U. S.B. A... 847 

sweepings, analyses, Me... 567 

Flowering almond, notes, Minn. 656 

currant, yellow, notes, Minn .... 656 

Flowers, fungous diseases, K. J.. 53,54 

of sulphur for grain rusts, IT, S. 

D.A. 955 

production of perfume... 448 

Fluorine in hones and teeth.. 387 

storage in the animal body on feed¬ 
ing sodium II noride. 316 

Food, effect on quality of butter, Me. 569 

2s T . H. 602 

nutrients, digestibility as affected by 
increased or decreased consumption 597 
nutrients, digestibility as affected by 

various salts.. 597 

function in animal nutri¬ 
tion, jST. C. 935 

of oysters. N.J. 72 


Fage. 


Food of robins,Ohio...». 418 

plants of injurious insects, XT. S. 1>, A. 667 

Norlli American Membra- 
cidir, ICS. 1). A. . . . 667 

North American .species of 

/>*/ urban. U. N. I). A ___ 688 

value of seaweeds, 1M .... 715 

wet ra. dry, for pigs, Minn. 423 

Foods,abstracts of articles.... 59,473,933 

adult oration in England. 223 

chemistry of. 289 

composition, Coiui. St orrs. 59 

detection of horse flesh in. 691 

digestibility, Conn. Stores. 63 

digestion as affected by- 

amount consumed- 149 

bodily exertion. 223 

experiments. 419 

effect of insufficient supply of pro¬ 
tein m. 784 

investigations, Conn. Stoms.. 76 

methods of analysis, Conn, titorrs. . 59,03 
Foot and mouth disease of cows, traits* 

missibility in milk. 986 

evil in horses and mules, La. s... 75 

Forage crops, diversification, Mass. State... 661 

plants. {See also Grasses.) 

and grasses for Mississippi . 248 

culture experiments— 

Conu : Storrs .... 76 

Fla. ,907 

La.140,645 

Md. 38 

Wyo. 825 

for .soiling, 0 o n n , 

Storra. 29 

methods of analysis. 768 

Swedish, analyses.769,971 

tests, ftcope, and plan. 399 

Forcing crops for greenhouses, Ohio. 411 

house, description, Ale. 554 

Foreign agriculture,notes .. 578 

investigations, abstracts of re¬ 
ports.85,221,286, 375, 148, 

501,583,676,706,854,958 
publications,titles of articles ..100,221, 
313,387,448,516,612,692,781,870,983 
Forest air and soil, hygienic significance... 876 

lands, reservation in the United 

States. 521 

locust,notes,XJ.S. D. A. 700 

tent caterpillar, prevalence in Min¬ 
nesota, U. S. I) A. 204 

trees, rate of growth, S. Dak.45,829 

species, Utah. 653 

■Wash. 922 

Foresiation of mountains and mitigation of 

floods. 693 

Forests, climatic influence. 870 

injury by destructive pine-bark 

beetle, U. S. D. A. 099 

Forestry, abstracts of articles... .44,654,829 

institute at Vallombrosa, Italy... 328 

in Wyoming, XT. & D. A... 056 

National School, France, renort.. 783 
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* Fage. 

Formic aldehyde for nourishing green parts 


of plants. 200 

method for potash. 85 

Forayth in fortuned* notes, M inn. G55 

Fossil fungi, notes, XT. S. D. A. 055 

Komi tain willow, notes, 1V1 i tin. 655 

Four-spotted mite, notes, Mo. 354 

Fowl meadow grass, analyses, Vt. 475 

oat grass, analyses, Vt. 475 

Foxtail, meudow, culture experi meats, Md .. 38 

root, system, N. J. 4G 

Fractional application of nitrate of soda for 

winter wheat. 210 

Fraxinus americana , notes, Minn. 654 

vii'idis, notes, Minn.. 634 

Freight rates of transportation companies, 

XT. S. D. A.282,429,578,675,762, 850,957 

Fronching of cotton, Ala. Collego. 83t 

French pink, notes, Ore 1 . 47 

weed, notes, XT. S. D. A. 660 

Fringe, white, notes, Minn *. 654 

Frit flies, notes.601,873 

Frosted grapevines, treatment. 872 

plant s, absorption and transpiration 

in..i.,. 317 

scale, notes, XT. S. P, A. 203 

Frost, effect on different speoies of plant s.. 400 

penetration in differently treated 

soils. 4i8 

Frozen wheat for pigs, Can. 513 

Fruit culture in Arkansas Valley, Colo .... 653 

Germany. 223 

international exhibit. 992 

fly, gooseberry, notes, Colo.. 58 

preservative, analyses .. 787 

rot of tomatoes, N. Y. Cornell. 550 

rots, study of. 399 I 

s pot o f quinces, notes. 401 

jr.J. 056 

sprayed, healthful nesR, Iowa. 173 

tree loaf roller, notes, Colo . 5S 

trees, analyses, N. Y. State. 252 

in California, protection, TT. S. 

D. A. 84 

planted at North Louisiana 

Station. 107 

root knots on, Cal. 563 

worm, cranberry, notes, Wis. 838 

Fruits, condition, August, 1892, U, S. D. A . 283 

crossing... 899 

new types, N. Y, Cornell. 910 

nutritive values, Cal —.. 920 

orchard, compiled analyses, Mass. 

Stato... 45 

treatment for insects and 
fungous diseases, Md ... 42 

„ phosphates for;. 876 

pollination by bees, Can. 595 

pruning, W. Va. 728 

small, compiled analyses, Mass. 

State... 44 

fungous diseases, N. *T. 53 

varieties planted, Mo .. 922 

Md.... 43 

Ore.... 650 


Pugi 


Fruits, varieties planted, Wash . 922 

Fucvs vesiculotns* notes, K. E. 715 

Fuel value of feeding st nil’s, 1ST ( 1 . 985 

Fumigation of scale insects, IT. S. i). _V. 81 


Kumigator for scale insects, IT. S. 1 >. \ ..... 
Fungi affecting variegated plants, notes, 

N. J. 

duHsitioation, U. S. l). A .. 


fossil, notes, XT. 8 .1). A . 955 

history of investigations, N.d. 51 

inj urinns to useful plan I a, S. i >ak ... no 

Fungi inj nrious to weeds, S. Dak . 50 

nature and treatment, hi. O. 53 

new species, IT. S. I). A. 956 

parasitic, as affected by chemical 

' agents... 518 

host plants 872 

influence on host plants -. 967 

prevalent at South Dakota Station.. 50 

Fungicides, analyses of ingredients, X. Y, 

State. 55 

and insecticides combined—. 

Md. 4 ^ 

N. Y. Cornell. 59 j 

Ohio... 907 

* Va . 838 

apparatus for ajn>l>mg, Md ... 43 

N.C . 55 

for authraciiosc of beams, N. Y. 

Stato. 558 

apple scab. 399 

blackberry rust, Mil.13 

California vino disease, XT. 

S. D. A.... 409 

grapes, IT. S. K A. 500 

lichens on pear trees, IT, S, 

D. A. 955 

poach rot-, Del. 835 

potato blight and rot—- 

Conn. State. 928 

Vt.171 

rot... 399 

scab, N. Y. State_ 560 

quince diseases, N. J. 65H 

preparation and use— 

Ark. 828 

Ihd. 169 

Me.*.. 561 

Mass. Slate... 50 

N.Y.State. 560 

N. O. 55 

Ohio...... 927 

S. Dale. 59 

Va. 838 

Wis. 729 

Fungous diseases for repression of insects. 783 
of cotton, undetermined 

species, Ala. Col lego 832 

field crops. 071 , 

plants, notes— 

Conn. State ...... 658 

Iowa.*. 414 

quinces, N.. 656 

disease, undetermined, of wheat 
and barley .. 592 








































































1040 


EXPERIMENT STATION RECORD, 


Pago. 


Fungus of lettuce rot, structure, Muss. 

State. IT 

powdery mildew of cucumbers, 

Hass. State.* -18 

Fimkia crerulea, notes, Mmn . <»i»t 

unthOata, antliracuo.se, notes, TST, »T.. 53 

Fimrium eulmonun , notes, town... 415 

Ohio.545 41 1 

sp. germination i eats, 3ST. J. 55 

no tes, A la. College.. 832 

vasinjectum, notes, Ala. College. - 851 

Fusicladiwm dendnticum. (Met' Apple scab.) 

pyrinum, nature and treat¬ 
ment, Conn. State. <>58 

Fusisporiim culm or urn. (See Fusarium cut- 
in orum.) 

Gall mites, new species. 875 

worms, on violets, N. J. 54 

Galls of cranberries, Wis. 855 

Gas, exchange of root tubercles of legumin- 

* ous plants.388,50(1 

lime, analyses, K. J. 25 

liquor, ammoniacal, analyses, Can. 436 

fixation of ammoniacal nitrogen 

in. 293 

pla n t, notes, Minn.... 653 

pressure, effect on plant growth.871,058 

Gauuts of cattle, notes, R. I. 263 

Gdeckia cerealletta, (See Angumois grain 
moth.) 

Geological origin of soils, Md. 19 

Wyo. 23 

Geology and agriculture, Ark. 248 

of north Louisiana.. 244 

Geometer, ebain-dotter, notes, Ohio. 839 

raspberry, notes, Ohio. 839 j 

Georgia Station, bulletins.048,808,813 ! 

notes.100,129,225,617,874 

report. 949 

Geraniurns, mildew, notes, N. <T .. n l 

Genu feed,corn,analyses, Yt.. 475 

meal, analyses, Minn... 733 

AVIs... 174 

German clover. (See Scarlet clover.) 

millet, culture experiments, La.. .645 ,725 

yield, Ark. 825 

Germination. (See also Seeds.) 

of barley as affected by rolling, 

AYis. 121 

oats as affected by rolling, 

Wis.A. 121 

seeds as affected by water 

content. 694 

localization of oils.. 613 

tests of cereals, Can. 436 

grass seed without in- 

, teguments. 875 

weeviled peas, Can ... 437 

temperature of.. 875 

Giant root borer, notes, Ohio. 839 

Gilia squarrosa, notes, Ore. 47 

Gingko, notes, Minn . *. 055 

Gizzard, analyses,, Conn. Stows... 59 

Glanders, mallein for diagnosis. 020 

notes,La........................ 75 


Pago 


Glass for chemical apparatus, composition . 221 

in greenhouse roofs, substitutes, N". Y. 

Cornell. K28 

Glassy cutworm, notes, .Me. 554 

Glassy-winged sharpshooter, U. S. 1). A_ 668 

(ilvdituckia trlamnthos, notes, M inf \ . 651 

< 1 liad in of w boat, Conn. St ate. 93l 

Globulins of hemp seed, Conn. State. 931 

oats, Conn. State. 1)34 

squash seed, Conn. State. 934 

the Brazil nut, Conn. State— 934 

castor bean, Conn. St ate... 934 

wheat, Conn. State. 934 

Glmsponum cinyulatum, notes, >1. Y. Cor¬ 
nell . 836 

fructigentm , notes. 401 

N.J. 657 

Ya.354,837 

liiidemutfnau urn, treatment, 

N.G . 55 

mclowjenee , notes. N. J. 51 

necator , nature and treatment. 

Conn. State. 659 

sp, on orchids, NAT .. 54 

violets, N. JT. 51 

spp., study of. 399 

versicolor , nature and treat¬ 
ment, Ky. 659 

Gloxinias, diseases. 87 

Glucose in leather, determination .......... 448 

feed, analyses, AVis. 174 

preparation, AYis.. 174 

Glue mixtures for pear scab, XT. S. D. A- 500 

Gluten, cream, analyses. Conn. State. 955 

early formation in wheat. 614 

feed, analyses, Vt. 475 

meal, analyses, Mass. State.64.68,176 

Minn. 733 

R. 1. 242 

ms. 174 

digestibility, Me. 570 

for milch cows, Muss. State.. 64,65 

investigation of. 3K9 

preparation, Wis,.. 174 

Gluteniu of wheat, Conn. State.. 935 

Glyceria pcm&flofa, notes, U. S. 2>. A. 951 

spectabilis, analyses...769,770 

notes .. 771 

Glycerine for preservation of virus... 695 

in wine, determination.385), 616 

Glycyrrhiza lepidota ,notes,IT. S. 1>. X ... 699 

Glyptia simplicities, notes, Mich. 417 

Goats and cows, comparative digestive 

power, N. C. 738 

sheep, comparative digestive 

powers, hT. C.*.... 738 

digestion experiments, N. C. 736 

Golden poplar, notes, Minn. 655 

spirea, notes. Minn. 656 

willow, Russian, notes, Minn. 055 

Golden-rod as a food for boos, M ich........ U7 

notes, XT. S. 1), A. 099 

species, N. Y. Cornell. 829 

Goldsmith beetle, notes, Me. 354 

Ohio... 839 
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+ 1 •illi.O. 

(ioniovtcna pallida, notes, Mich. 117 

Gonioseope, description.... 871 

Gooseberries, varieties, Can .- 13(5 

Ill . HHJ 

Mich ...050, *H7 

* Ore. 050 

Va. 728 

Gooseberry fruit, Ily, notes, Colo .- 58 

milder, treatment, Can. 136 

span -worms, notes, Colo. OS 

ir. s. i). a. 203 

Goosefoot, root system, X. .1..40 

Gophers, food, N. Dak.* .... 171 

notes, Wyo. 802 

Gordon currant, notes, Mmu. 050 

Gorso seed, hardness of seed coat. 872 

Oortyna nitela , early accounts of, If S.D.A. 811 

on. cotton, XT, S, 1). A . 373 

Gourd, wild, notes, Ore. 47 

Gouty-gall beetle, raspberry, notes. Ohio . 859 

Grafting, whole and piece root, 111 . 100 

Grafts, herbaceous, transpiration in. 870 

Graham bread, analyses, Gorin. Stores ... 59 

Grain and hay mixed for horses, Utah .... 71 

aphis, notes, U. S. 1). A. 204 

*. beetle, lesser, notes, Md. 253 

red, notes, Md. 253 

blue color. 984 

culture. 985 

export s in Russia, removal of rest* ie- 

tion, XJ. S. J). A. 282 

fertiliser tests. U93 

ground rtf.nngTound for pigs,Can... 512 
moth, Angoumois. \tfee Angonmois 
grain moth.) 

plant louse,, notes, XJ. S. 1). A“. 204 

ration for cows at pasture, N. V. Cor¬ 
nell. 842 

rusts, prevalence in 189^. 223 j 

treatment, CL S. D. A. 954 ! 

V8. silage for pigs, Utah. 738 j 

no grain for young lambs, Me_ 571 | 

weevil, bisulphide of carbon for, U. 

S. I). A. 84 

loss from, CL S. 1). A. 81 

w oo\ ils, notes, M ieb. 417 

winter, rendition, G. S. I). A .850,957 

(imw i*«w, botanical key, Tenn . 250 

Grape anthrHono.se, nature and treatment, 

Coma Htute. 059 

cuttings, fertilize*rsfor,N. IT. (iorneli. 828 

diseases, treatment, IL S, 1), A. not) 

insect in Australia, XJ. S. D. A. 852 

lea ves, sprayed, poisoning by. 223 

mildew, notes, N. J. 51 

Ireatnient, Can....... 430 

Minn. 052 

must,fermentation with pure cultures 517 
nitrogenous matter in. am 


plant, composition at different singes 217 


pollen, impoteney of.,. 

w ild, notes, Minn... 

Grapes, analyses, Mass. State. 

Minn... 

anthracuoMe, notes. Va.. 

HUJO—No. D>__J. 


Page. 

Grapes as affected by copper eompouuds... 968 

black rot notes, Conn. State.658,(559 

Tex. (558 

Va . 858 

treatment, Ark. 828 

Del . 107 

U S. D. A .. 500 

brown rot notes, Conli. State . (559 

Wis. 729 

Oatav ba, analyses, Conn. Storrs- 59 

crop outlook, 1892, U. S. I>. A . 500 

cult urc. Miss. 551 

downy mildew, notes, Conn. State .. 059 

Va. 838 

Wis. 729 

treatment, Ark- 828 

fertilizers for...- 015 

fertilizer tests. 419 

iuflncnee of seeds on formation of 

flesh... 785 

inseets affecting, in Australia. U. S. 

1). A. 852 

plaster for. 015 

powdery mildew, notes, Va. 838 

pruning, Miss. 551 

ripe rot of, Miss. 551 

root knots on, Cal. 503 

sprayed, copper in, X. V. State. 35 

JX 1. 242 

Va. 55 

spraying experiments, Ark. 828 

study of growth. 217 

trellising, Miss. 051 

varieties. Ark. 828 

Can... 455(5 

Colo. 352,603 

Ill. 10(5 

La . 728 

Md. 44 

Mass. Hatch..,.. IMS 

Mich. 55(5 

Minn. 652 

Miss. 051 

N. Y. State . 253 

vine disease. IL S. D. A. 198 

Grape-berry mot It, notes, Ohio. 8559 

Grapevine caterpillar, pyramidal, notes, 

Ohio. 839 

leaf roller, uolos, Colo. 58 

Grapevines,copper in. 872 

effect, of copper solutions. 872 

injured by frost,treatment ... 872 

<imphi)litha intvrntineUum, notes, Iowa — 730 

parasites, Iowa 731 

Gh'apUt (5 mtiHiu, notes. (>lno. 838 

Gmptodem up., treatment, X. 0. 08 

Grass and clover, culture for soiling, Conn, 

Storrs. 29 

couch, notes, IT. S. D. A... 691) 

land, improvement, Mass. State. 89 

yield of hay from. Mass. State. 39 

leaf hoppers, hopperdozers for, XT. S. 

IX A... .. 204 

mixtures, tests,Mass.State... 38 

needle, notes, U. S. D, A.............. GU9 
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Page. 


Grass seeds, germination tests, Can. 430 

sowing at different depths, 

Iowa. 720 

withoutintegTimcnts, germ ina- 

fcion tests. 875 

squirrel tail, notes, U. 8. D. A. 699 

Grasses and fora ge plants, n otes, hi a. 907 

Miss. 248 

castor pomace as a fertilizer for, 

Kans . 183 

condition August, 1892,XT. S. D. A . 283 

culture experiments. 108 

Colo. 346 

La.145,046 

Md. 38 

Mass. State.. 38 

fertilizer experiments . 108 

Conn. Storrs. 28,75 

Me.129,130 

# Mass. State. 30 

mixed, for soiling, Conn. Storrs — 4S0 

nitrogen content increased by ni¬ 
trogenous fertilizers, Conn. 

Storrs... 29 

of Tennessee. 249 

the Pacific slope, XT. S I). A.. .498,951 

phosphates for, Me. 129 

plaster as a fertilizer for, Ivans.... 133 

species, 'N. Mex... . . 411 

Grasshopper. (See also Locust.) 

depredations in Ohio, 1891, U. 

S.D.A. 284 

differential, notes, N. J. 57 

treatment, N.J... 57 

red-legged, notes, 1ST. J. 57 

treatment, H. J... 57 

on cranberry hogs, 1ST. J. 564 

Gray blister beetle,notes, Olda .. 354 

Greasy cu fcworm, notes, Me. 354 

Greedy scale, notes, XT. S. D, A. 203 

Green ash, notes, Minn. 054 

bush-locust, notes, XT. S. D. A. 700 

manuring for coni, Iowa............ 718 

wheat. 207 

in the fall, crops for. 222 

plants for. 207 

value of....... 985 

* with cowpeas for wheat, 

Fla. 912 

luguminous plants. 782 

scarlet clover, Cal.. 557 

^spurry, Mich. 822 

sweet clover. 315 

parts of plants nourished with formic 

aldehyde..... 290 

strawberry slug, notes, Iowa. 415 

Greenhouse at Ohio Station. 950 

culture of lettuce, Ohio. 411 

tomatoes in spring 
and summer, Ohio. 411 

fertilizers, Ohio. 412 

heating, overbencli vs. under- 

bench, Ohio. 412 

steam vs. hot water, 

K. Y. Cornell. 384 


Page, 


Greenhouse roofs, substitutes for glass in, 

K. Y. Cornell. 828 

Greenhouses, forcing crops for, Ohio. 414 

water-bench for, Ohio. 433 

(h'i)nh'lht xqinurosa, notes, IT. S .&). A. COD 

Groats, analyses, Conn. Storrs. 39 

Ground beetle, elongated, notes, hi. U. 58 

fiory, notes, N. C. 58 

green, notes, K. O. 58 

murky, notes, N. C. 58 

sq uirrels, notes, Wyo. 802 

Growth of plants in sunlight and shade ... 314 

Grub of rice, notes, XT. S. 1). A. 818 

Gryllotalpa vulgaris, remedies . 873 

Gryllus neglectus on cranberry hogs, N. »T .. 505 

Guernsey, Alderney, and Jersey cows in 

Germany. 233 

cows, feeding tests, H, Y. State. 255, 
203,268 

Gums and peptic substances,study of. 814 

Guiming-Kjeldahl method for nitrates, 

Conn. State. 330 

Gymnocladm canadensis notes, Minn. 654 

Gynmosporms, pollen tubes... 870 

Gymnosporangium macropus , notes, Ya ..354, 837 
nidus-avis, notes, XT. S. * 

D. A. 956 

spp. in Ohio. 414 

Gypsopttila paniculata, notes, Minn. 654 

Gypsum, analyses, Mass. State. 26 

for alkali soils, Cal. 120 

cherry slug, Midi. 416 

grapes. 515 

grasses, Kans. 183 

millet,Kans . 333 

Gypsy moth in Massachusetts, repression, 

XT. S. I>. A. 204 

notes, XT. S. I>. A. 204 

Uaekberry, notes, Minn... 654 

Eadma devastratrix, notes, Me. 354 

Mich. 416 

Ecernatobia serrata, notes, Can .. 507 

Fla. 351 

Okla........... 254 

Hair grass, wood, analyses...769,770 

value for forage in Sweden 771 

manure, analyses, 2ST. J ..... 23 

EaUicafoliacw, notes, XT. S. V, A. 873 

Hardness of drinking water, determina¬ 
tion .1.387,612 

Hardy asters, notes, Minn. 653 

catalpa, notes, Minn. 654 

hydrangea, notes, Minn. 655 

Harlequin cabbage bug, description and 
treatment— 

Miss. 254 

H.C. 58 

XT. S. D.A. 204 

Earpahts caliginoms , notes, K. C.... 58 

Earpvphorwt mamlatus, notes, Iowa. 415 

vaHanus, notes, Ohio. 838 

Harrowing and manuring meadow lands... 782 

Harvest spiders, notes, TT. S. I). A. 852 

Hawks and owls iff the United Spates,XT. 8. 

D.A.-.1. 852 
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l o l ;i 


Page. 

Haw kneed, no!o« .872,986 

VI . -172 

orange,root,system, N -I . ... 46 

Hay, alfalfa, analyses, Cal. 722 

analyst's, Muss. State .01, 177 

and beans, digestibility . 07."* 

brewers’ grains, digestUnify . 07.7 

grain mixed, for homes, Utah ... 71 

oats, digestibility . 070 

roots rs. corn silage lor cows, (’an -140 j 

digestibility . 87,220,075 j 

millet, analyses, Kans.. 175 J 

, mixed, rs. silage for lambs N. Y. Cor* 


oats, wheat st raw, beans, digestibility - 070 

of mixed grasses, analyses, Conn. 

H ton's. 28 

eats, analyses, Cal. 732 

peas, a rialy sea, Minn. 733 

pai t ial rs. com plot e fertilizers for, Me 120 

praitie, analyses, Kans. J75 

salt, analyses, M ass. State. (4 

whole vi. cut, for horses, Utah . 71 

wild, analyses, Cat. 732 

„ yield in 1802, U. S. 1>. A... 500 

Hazelnuts, varieties, Mich. 550 

Heal-all, root system, ¥. J* . 40 

Health, ns related to deforestation. 872 

Heart, analyses, Conn. Starrs. 50 

worm, notes, Ohio. 830 

Rent, oiled on milk. 07.8 

Heavy-w ooded pine, notes,Minn.«. 055 

H edgehog,caterpillar, notes, Ohio. 838 

ITedgsai wn coronarium. culture experi¬ 
ments, La. 010 

Heel fly. (See 1 Ox hot.) 

Uclean Hpp,, notes, U. S. l>. A. 852 

Ifelmhnn tenuifolium , root system, N. J... 40 

] fell a nth as muftiflocitx, notes. Minn.. 054 

ltdiotUncs be Oil , notes, U, S. 1). A.. 284 

vjrtranwHety notes, U.S I), A .... 284 

tripaneutla, n. sp., notes, U. S. 

I). A . ...._ 281 

unvpunefeHa* n. sp., notes, U. S. 

I>, A. 281 

JJeliothis ttnnigera. (AVe (Jot t on holluonn.) 

Hellebore as an insecticide, Minn. 032 | 

preparation, Yu. 840 I 

IfdmUithoHimrUnn granchimn, Iowa. 415 j 

Hemispherical scale, notes, U. & Ik A...... 203 

Hemlock, notes, Minn .. 055 i 

Hemp, culture tests, R.I. 251 

fertilizer tests... 87L 

seed, globulins of. Conn. State. 034 

varieties, N. Mov... 4H 

Hen manure, analyses, N. «T. 25 

Hens, breeds, at Louisiana Station. 350 

feeding experiments, Can. 441 

N.Y. State..... 202 

Herbaceous grafts, transpiration in. 870 j 

locusts, notes, 17. S.D. A. 700 

Herbarium at Maine Station. 331 

* Hational, contributions from, 

H.S.D.A. 374,580 

post» now, notes, TJ, S. X). A. 373 


Herd’s grass. (See Timothy.) 

Hessian ily, early accounts of, V. S. D. A . 

in Hew Zealand, U. S 1). A_ 

Itihemia fUhtrkt^ notes, Mich . 

IItbiieus hiotntm, root system, N.J. 

a griacmi, notes, Minn . 

Hickory, bit tomtit, notes,‘Minn . 

JHeraehun aumntiae.am, notes, Vt?. 

root system, N.J. 
Hleroeldoe maeropfiytta, notes, U, S. 1>. A... 

High bush cranberry’, notes, hi inn . 

HippisoiiH, Hoi th American speeies, U. S. 

X). A.*.. 

Hippodamia convergent notes, H. C . 

U.S. DA,. 

Maculata, notes, H. C. 

Hofmanseggiu, revision of North American 

species, IT, S. 1). A . ; 

J log feed, analy ses, Mass., State. 

ifceli, notes, Ark. r 

Holers lanafutt, analy ses, La. < 

lloldorncHB cows, feeding tests, N. V. State. 2, 

263, i 

Hollyhocks, diseases, notes, H. J. 

loaf spot, notes, H, «T. 

notes, Minn. t 

Holstein cows, feeding tests, H. Y. Statu.2! 

263, i 

Jlomalodfsea eoagulata. notes, IT, s, I), A . . ( 

Homalotgins spp., notes, TL S. I). A . f 

Home-mixing of fertilizers. r , 

Conn. State ... 002,1 

H.J. : 

i lominy, analy ses, Conn. Stores... 

chops,analyses,Muss. State.. 

feed, analyses, Conn. State. { 

Honey', analyses, Ik T. 

aivdysls by UKale's method. ; 

dialysis. 1 

extraction,Mich . 4 

locust, notes, Minn. ( 

Honeysuckleminer, notes, Mich.. j 

notes, Minn. ( 

Hop louse in Oregon, U. S. Ik A .. 

notes, IL S, 1). A . 

quassia rs. kerosene 

for, rr.S, O. A. 

remedies, U. S. 1). A .. 1 

press cake, nutrit,i\c value. 1 

t rces, notes, M inn.... ( 

IIoppeidozer for grass leaf hoppers, U. 8, 

i). A... : 

Hops and beer, bone acid in. ( 

extraction with alcohol of different 

strengths —.. i 

tout caterpillars on, U, S. 1). A. I 

Honlemn jvhatum, notes, IT. S. 1). A. < 

Hornbeam. A merman, notes, Minn. ( 

Horn fly, distribution hi the United States 

U.S.D.A.377, fl 

notes, flan... fi 

Okla. ;j 

U.S.X). A . 0 

treatment, N,<r.. 

Ho me bea ns, assimilation ofoarbonie add by <B 
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Page. | 


Horse beans, culture expci iiuonts.875,967 j 

Mass.State 661 j 

Horse chestnut, notes, Minn. 654 j 

flesh in foods,detection. 691 ; 

nettle, root system, K. J.46. 17 j 

Horses, classification ot‘ breeds. Mi» !i . 574 j 

diseases, La. -. 75 , 

feeding experiments, N.d .- 742 

li tali . 71 I 

rheumatism in, N. Dak. 749 ! 

type characteristics, Mich . 571 _ 

Horseshoe, history. 989 > 

Horsetail, anal.N ses . 972 j 

Uorseweed, root s.\ stem. TL J. 47 | 

Horticultural work at North Carolina Sta¬ 
tion. 729 

Horticulture, abstract of articles.. 59,154,252,346, ! 

411, 547,650,726,825,916 j 

school at Florence, Italy- 330 | 

Horticulturist, report, (Jan. 436 j 

Colo. 370 ! 

lnd. 665 ! 

It. 1. 253 

Tex. 950 I 

Va. 428 j 

Horticulturists, bird notes for. 876 ; 

Host plants as affected by parasitic fungi.. 967 I 

effect on parasitic fungi. 872 ; 

Hot water, effect, on vitality of seed corn, i 

Yt. 472 ! 

treatment for— 

anthracnose of beans, N. Y. 

State. 558 ! 

grain smuts, lnd. 341 j 

Iowa. 415 j 

Mich. 352 i 

K.1. 231 ! 

S. Hale. 50 ! 


Wis. 729 j 

vs. steam for greenhouse heat- | 

ing, N. Y. Cornell. 348 j 

Hound’s tongue, root system, N. J . 46 j 

House and street sweepings as a fortii- ! 

i«T.222,518 

Ilmstmia (Brdcotis) fmticosa n. sp., notes 

IT.S.I). A. 374; 

Htthl method lor examining wax .. 516 

Humic acid, fixation of iVhosphates and am¬ 
monia salts by... 388 

Humidity, effect on development of root 

tubercles of leguminous plant s 984 ; 

effect on plant growth. 448 i 

of the ah* in warm weather, effect 

on animals. 986 , 

Humus formation as related to lime content. ' 

of soils. 614 I 

in soil, nitrification. 294 ! 

organic constituents.871,859 

nature, Ark. 248 

Hungarian grass, culture for soiling, Conn. 

Storrs. 29 j 

digestibility. Me.,. 569 j 

for soiling, Conn. Storrs.. 480 ! 

yield and food value per ' 
acre,Me. 59*3 j 


Page. 

JT\ bridizillion. (See also Crossing.) 

artificial. 4 ^ 

Tlydrcecia n itela , notes, ()hio. 

Hydrangea, blight, notes, N, J. 5 J 

diseases, notes, N, »T. 5 ;, 

llydranyea paniculdta var. / tmmlijlom , 

uotes, Minn... ^ ^ 

Hydrochloric acid, dilute, action on albumi 

noids. 37 

Hydrolysis of wood gum with hydrochloric 


Kydronapktlml as an antiseptic, Va. 74 

Hydrophobia, notes, La,... 75 

H\ gienie significance of forest air and soil 876 

Hygrom etor for cheese cellars. 223 

observations with, Me . 119 

Hygtwopicity of soils. 222,433 

Ifylninutt trifolii, notes, Can ... 437 

Uymenoptera of Australia, U 8 . I>. A. 832 

Hymenoptcrous parasites of Culroptmi . 

tT. S. I). A... 851 

Hypericum aureum, notes, Minn. 655 

kalmianum, notes, Minn. 635 

perforatum, root system, N.J . 45 

salidfolia , notes, Minn. 655 

Hyperplatys maculatus , notes, Mich. 410 

TTyphantria mnm , notes, Mass. Hatch.... 661 

Ohio. 838 

llypnum splendent digestibility, Me. 334 

food value, Me .. 334 

J7 ypoderas cohimbte, notes, TT. S. T). A.._ 006 

Ifypoderma bovis. (See Hypoderma Uncat a.) 

Imeata, life history, IT. S.D.A 82 
Hyutrix ealifomica, notes, tT. S. D. A. 951 

J eery a, new parasite of, U. S. I). A. 284 

palmeri, notes, N, Max... 41 # 


Station, bulletins. 75 ^ 

laboratory. 050 

notes.017,874,990 

organization.754,874 

Illinois College, notes. 451 

Station, bulletins.134, 157 , )oo 

815,822, 904,940 

Impemta hmkeri, uotes, TT, 8 . J>, A.. 498 

Imported cabbage butterfly, notes, Okla.... 354 

leaf miner, notes, Mich. . 417 

worm, notes, Miss. 254 

Index to mycologicalliterature, IT. s. D. A 950 
publications of Kansas Station . 197 

India, crop report. 7^7 

Indiana College, notes. 

Station, bullet ins. 154,340,342,406. 809,822 

notes. UJJ 4 ) 

Effort. O 05 

Indi an beard grass, notes, Miss .:. ^ g 

Territory, contributions to flora. 580 

Indicators, chemical, notes. 3^4 


Industry and trade, domestic and foreign If. 

S<I) - A .429,431 

Inoculation with tuberculin for— 

tuberculosis.316,323,430,519, 094 ,987 

Pa . 359 

Insectary at North Dakota Station. 170 ' 

Ohio Station. 959 
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Insort colors, investigations. 518 

enemies of the sugar beet, U. S. I>. A 074 
enem,\ of lure curtains, U.S. IX A . 852 

tomatoes, II. S. I). A . • 852 

injitry usnltb<*t4‘<l l>> irrigation, U.S. 

1), x . 000 

Lift*, vo 1, iv.. IT. S. IK A. 82,283 

\ ol v, U, s. 1 X A ... :572. 060 , fills, 851 

Insec tie ides, anal,\ sos, Muss. State. 58 

N..I.-. 25 

and fungicides combined— 

Md.* 42 

N.Y. Cornell*. 5111 

Oldo. 027 

Va. s;is 

apparat us for apply ing\ N.d 57 

N/lXik 171 

for scale insects, X. Mev .... 418 

preparation amt use, Ark . 528 

Minn.... 922 

>5. Max - 84b 

N.C .... 58 

Ohio. 027 

OMa. 1154 

Vt. 475 

Insects, agricultural relations, Minn. 932 

and plants, interrelations, U. S. I). A 283 

appearing mi snow, U, S. IX A. 84 

as transmitters of contagion, IT. H. 

I). A . tWO 

Australian, importation, U, S, IX A 852 

beneficial, notes, N. 0. 58 

classification, Minn. 932 

control,X,J .. 57 

injurious, early account sof, U.S. 1XA. 82 

food plants. U. S. X). A .. 007 

in Canada in 1892, U.S. 

D. A . 007 

Iowa in 3891 and 1892, 

TJ.S.DfA.2(4,007 

Kansas in 1892, U. 

S. T). A. 067 

Mississippi in 1892, 

U. H. I). A. 007 

Missouri in 3891, U. 

S. D. A. 209 

Nebraska, 1891 U.S. 

i), A. 200 

New Jersey in 1892, 

IT. S. D.A. 007 

Ohio in 3891, IT. S. 

IX A... 294 

the Fiji Islands, U. R. 

1), A . 852 

natural enemies, IT. S. 

IX A. 204 

notes, Iowa. 415 

Mass. Hatch. 001 

remedies . 879 

Minn... 932 

repression by fungous 

diseases. 783 

to apples. 449 

» blackberries, X.J.... 50 

cranberries, X. J. 505 


Page. 

Insects injurious to cranberries, \Vis ... 80S 

<‘rops. 971 

in 1891, Iowa.. 179 

grapes, remedies_ 873 

pears. U. S. I), A _ 372 

vegetables, N, (J. 58 

undetermined species on wheat, 

Minn. (17 

Inspection of ashes, It. I. 337 

fertilizers .318,787 

Ain, College.... .. 337 

Conn. State ...013.902, 903 

I nd. 100 

L*i . 643 

Me. 540, 577 

Muss. State 20, 27 337, 903 

N.J . 25,70 

N.0. 715 


JM.275,337,405 

VV. Va . 715 


milk 


,223, 520 


Wis . 193 

# Paris green, I,a. 601 

ruvort sugar, ell’eef of lime and alkalies..,, 988 

Ili version of carbohydrates. 612 

lodideof potassium. (See Potassium iodide.) 

lodim*,attraetion for water... 22L 

fixation by starch. 313 

number of butter, Me. 509 


X. II .003,604 

fats and oils. 781 

Iodoform as mi antiseptic, Va. 74 

lodol as an nntiseptie, Va. 360 

Iowa Station, bulletins.144,109,373,181. 

186,387.188 405,411,414, 415, 420, 
424. 425,420, 738,720,724, 725, 720, 
727, 729, 730,731, 739, 742, 753, 752 

[pomtea earletoni, notes. 580 

pamluratu, root system, N. »T. 45 

Tri*{jermaniea, notes, Minn. 651 

Irish moss, notes, U. 1..... 715 

Iron and copper vessels for laboratory use 613 
chloride for grain rusts, U, S. IX A .... 955 

ferroej ankle for grain rusts, U. S. IX A 955 

in barley d istrihution and form. 393 

plants . 984 

potassium hydroxide . 98 4 

ores, analyses. La. 2H 

oxide,action in rocks and soils. 011 

and alumina, determination in 

phosphates. 313 

separation. 782 

sulphate, action on calcium phosphate. 612 

as a fertilizer. 435 

for unthraeno.se of beans, X. 

Y. State. 558 


grain rusts, U, S. IX A. . 955 

moss in meadows and 

lawns. 903 

potato scab, X. Y. State . 600 

reaction with phosphates ... 200 

Iron wood, not es, M i n n. 655 

Irrigation and mider-draiiinge at Louisiana 

Station. 457 

canals of the RUouo.. 39o 
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Lage, 

Irrigation, duty of w a tor, < !olo .309 7->3 

AVyo. HW 

effect on insect injury, V. S. I) A <><►«> 

engineeiingjiuvestigathmsjtVilo 868 


for oats. 

potatoes, Utali. 

sugar boots, Colo . % 017 

wheat.’ “11 

in India, Cal. LJSO 

Wyoming, V. ft.lk A.. hod 

Wyo. 496 

. night i'S. day, for wheat,Utah... 824 

‘of soils, (hil. 120 

waters of California. 120 

Isomaltose, determination.012,082 

feeding experiments with. 519 

Isosoma grande , notes, U. ft. I). A. 204 

hordei, early accounts of, IF. S I). A. 82 

t) itia !, notes, TJ. S. D. A.* 007 

Italian rye grass, notes, Miss. 2 'H 

Jnlus impress us notes, Ohio. S2‘.) 

Ira xantMifolia , notes, TT. ft. I). A . 099 

Ivy, .Boston, notes, Minn. 050 

ground, root system, N.J. 40 

Japanese, notes, Minn. 050 

Ixodes bods , notes, Ark. 740 

ricinns, notes, Me. 254 

Japan cedar, notes, Minn. 055 

clover, culture experiments, La. 040 

Aid.... 28 

Miss .. 2 IS 

quince, notes, Minn. G5G 

Japanese buckwheat, culture experiments, 

Mass. State.30,061 

ivy, notes, Minn .. 050 

mulberry, nertes, N. Y. Cornell... 053 

Jelly rods in oysters, N. J. 72 


Jensen’s treatment. (See Hot water treat¬ 
ment.) 

Jersey cows, feeding tests, AT. Y, State.255,263,208 
Guernsey, and Alderney cows in Ger¬ 


many..'... 223 

Jerusalem artichoke, culture, Mass. Slate.. 6G1 

corn, culture experiments— 

La.045,725 

M<1. + . 36 

Mass. State. 89 

E. I..,. 251 

Jtmson weeds, notes, Ale. 834 

Johnson grass, culture experiments, Aid... 88 

Miss. 248 

yield, Ark ..«... 825 

Joint worm, notes, IT. S.J>. A.204,067 

Josikas lilac, notes, Minn... 656 

Journal of Mycology, vol. yii, XT. S. D. A .. 954 

fvglant eimrea , notes, Minn. 654 

nigra, notes, Minn. 654 

funds filiformis , analyses....769,770 

notes. 772 

June beetle as affected by irrigation, IT. S. 

D. A. 666 

grass, analyses —..709,770 

value for forage in Sweden. 771 

berries, varieties, Ya. 728 

Junel Kerry, dwarf, notes, N. Y. Cornell.- 917 


Page. 

>} uniper, sn\ in, notes. A!inn. 055 

trailing, notes, Minn... 055 

Junipcrussabina, notes, Minn . 055 

virginianttx notes, Minn. 055 

JuIc culture, La... 725 

\arietio,s, N. Alex. 411 

Ivallir corn, com posit inn a.t different stages. J75 
culiure experiments, La . 015.785 

K niui t, analyses.. 787 

(!tmn. State. 902 

N.d. 25 


for corn, Aid... 87 

cutwoijms and wivevv onus, N. <! 710 

nematodes in astcis, Conn. State 930 

turnips,N.d ...—... 11 

Jxahnia latifulia, not os, Ai inn. 055 

Kaugrn buckwheat, notes. 0U 

Kansas Station, bullet ms.183,15J, 175, 

400,475,721,722,718,719, 
index to publications ... 197 

report . 197 

Katydid, meadow, notes, Ohio. 839 

Kelp, analyses, II. I... ,» 715 

notes, U. I... 715 

Kentucky blue grass- 

analyses . 769.770 

La. 046 

as a forage plant in Sweden . 771 

culture experiments, Mass. State. 38 

Miss. 248 

S, Dak. 925 

Kentucky coffee tree, notes, Minn. 054 

Station, bulletins...248,342,643, 059,71G 
Kerosene emulsion— 

as an insecticide, Atinii. 922 

Vt. 475 

for cabbage plant lire, Utah. 58 

cherry si tig, Ali eh. 410 

eggs of currant sawfly, Midi. 416 

tiea-boetlos, IT tal t. 58 

glassy-winged sharpshooter, U. {8. 

I), A. 668 

lice on live stock, N.Tbik. 171 

pour loaf blister mite, "U. ft. i >. A — 667 

tree psylla, N, Y, Cornell...... 478 

plant lice Wis .. 173 

plum curcnlio, AT. J...,. 67 

scab of sheep, N. Dak.. 171 

squashborers, N. J... 56 

preparation and use, Md. 42 

Vu. 8 JO 

Wyo. 173 

us. quassia wash, U. ft.1). A... 284 

with ammoniacal copper carbonate for 

apples, Aid. 42 

Kerosene for mosquitoes, IT. S. T>. A. 272 

vs. quassia for hop lice, U. ft. I). A. 84 

Kliaudesh Experimental Farm, India,report 521 

Kidney, analyses, Conn, fttorrs. 59 

vetch, culture experiments— 

La... 6 to 

Mass. State................_ 89 

Kilmarnock weeping willow, notes, Minn . „ G55 
Kitten, hot on, notes, Iowa .. 173 


Kjoldahl method for nitrogen ... .286,387,418,083 
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Page. | 


Kniphofia Uloideb, notes, Minn. 054 

Knot, black, of plums, (tier Black Knot of 
plums.) 

Knob grass, root, system, N. *1. 40 

Koch's test, (tire Tuberculosis.) 

Kobbrabi, cultureexperimeuls, Muss. State. 39 

Koumiss, notes.- - *'117 

preparation . 510 

“Krutjord ” irom Martebro marsh, enltnre 

experiments.,. 693 

Laboratories, ehemieul-agrieultunil, in 

Italy .238 

chemical, bes^ source of elec- 

tricity for. 013 

Laboratory of zymoteAlinics at. [tome, Italy. 238 

Labor wages in Wyoming, IT.S. IK A.. 050 

Laburnum, not es, M inn . 051 

Lane curtains, insect, enemy, IT, S. P. A . . 852 

Lacewing bugs, notes, Midi. 417 

Lachnostcrna areaata, notes, 0. S I>. A— 284 

dah ia , notes, TT, S. 1). A. 281 

Yt. 475 

fusea, notes, Ohio. 840 

T7.S. 1>.A. 284 

Yt. 475 

Qrandis, notes, U, S, I). A.... 281 

inuperata , notes, IT. S. D. A... 284 

rurjofta, notes, IT. S. D. A. 281 

species in Vermont... 474 

Lactate factory waste, analyses, Mass. 

State. 20 

Lactation x>criod— 

as affecting butter —.. 03 

butter and cheese produc¬ 
tion, N. Y. State.274,272 

change in live weight of cows during . 223 

milk during, Ill. 910 

effect on creaming of milk. 445 

Lacteal glands, effect of exercise on pro¬ 
ductiveness.*. 080 

Ladic acid, bacillus, pathogenic action. 085 

in milk, determination.310,389 

fermentation, relation of phosphates 

and casein to... 987 

Lactobufyrometer, Demichel. 316 

Ladocrite milk test s. 3 US 

Lactometer, use, Minn... 750 

Vis. 101 

•Lactose in milk, determination. 087 

Lactum mariola, notes, Ohio... 414 

parasite, Ohio. 4J4 

Ladoga wheat, field experiments, Can. 089 

Lady beetle, 15-spotted, notes, Mich. 417 

Ohio. 839 

Ladybird, Australian, as a parasite on scale 

insects, TJ, S. D, A— ___ „. 373 

convergent, notes. K. C... 58 

9- spotted, notes, K. 0. 58 

10- spottod, notes, K. C. 58 

Lady’s mantle, analyses.971,972 

Lmtadia bidwellii. (See Black rot of grapes.) 

Lagoa crispata, notes, Ohio. 838 

Lake water, analyses, Cal. 120 

Lambs, fattening in winter, Mass. Slate... 67 

feeding experiments. Gan.610. Gil 


Page 

Lambs, feeding experiments, lows. 1H<! 

Me. 571 

Mass. Stale. ,07,356 
JN. Y. Cornell. 572 
Wirt . .185,20(1,261 
grain before w e a n i n g, 

VVis .185,260 

shorn and unshorn in win¬ 
ter, Tan. 610 

grain *\v. no grain for, Mo. 571 

immure from, Mass. Stale. 68 

nitrone nous m. carbonaceous ra* 

f ious for, N\ Y. Cornell . s. 572 

raising for British mantels, Gan .. 610 

silage vs. mixed bay for, N. A. Cor¬ 
nell. 572 

winter feeding, Cun. Glfl 

Mass. Slate. 356 

Lamb’s quarters. (See Pigweed.) 

Laminaria digitate, analyses, It. T. 715 

notes, It.I. 715 

merharina, analyses, TLT. 715 

notes, It. 1. 715 

Lam iam cwiplexieaule , root system, N. »T ,.. 46 

Lund plaster. (Sec Gypsum.) 

Laugdon non-swarming device for bees, IT. 

S. D.A.851 

Larch, Kuropeun, rotes, Minn. 651 

R. Dak. 829 

Larches, rate of growtli, S. Dak. 45 

Lard, analysis. 389 

investigations.. 783 

Lard worm, notes, Ark.. 719 

Larix americanct) notes, Minn. 654 

curopca , notes, Minn. (151 

Larkspur, notes, Minn. 653 

Ore. 47 

Larroa scale, notes, K. Mox. 418 

Lasioptcra farinow. notes, Ohio. 839 

Lathyru* hirsutns, notes, Miss. 218 

magettctnvs as green manure for 

wheat. 208 

mtivns, culture experiments, La. - 645 

ftylvestrib. (See Flat pea.) 

Laurel-leafed willow', notes, Minn. 655 

Laurel, mountain, notes, M inn... <555 

Laws against tea adultorat ion, IT, {4.1). A .. 77 

fertilizer. (See Fort ilize.r laws.) 

regarding weeds in Oregon. 47 

relating to diseases of plants in New 

*T ersoy. 76 

relating to insects, TST. Mex. 810 

New Jersey Stations ..... 76 

State AYeather Service, 

N..T. 76" 

Lead-colored locust, notes, G. K. I). A. 760 

Leaf beetle, poplar, notes, M ich .. 417 

blight of celery, notes, Conn. State.. - 059 

clicrrlcs, treatment, IT, R. 

D, A. 955 

cott on, Ala. College____ 835 

pears, notes, Conn. State.... 658 

Va. 838 

treatment, Del. 308 

Iowa.. 170 
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i*;» '*«». 1 

Leaf blight of pears,treatment. IL S I> A.."<00,950 , 
plums, treatment, IT. S. 

D. a .50i>, 956 

potatoes, antes, Del . 160 

treatment, I>nl - - MW 

quinces, notes, Omni. State 058 
treatment,, V. S. 

I). A. 955 

straw berries, nature and 
treatment, Omni.State... 059 
tomatoes, nature and treat¬ 
ment, Oonn. State. <550 

blister mite of pears, notes, Can. 437 

treatment, X T .S. 

J>. A.. <507 

minipler, rascal, in Texas. T* S. I). A. 373 

cnrl of peaches, notes, Ya. 837 

disease, yellow, of barley, Iowa. 411 

diseases of nursery stock, prevention. 

IJ.&DA.. 

gall, <\\ nipid, notes, Ohio. 838 

hopper, vine, as affected, by irrigation. 

V. S. I). A. 000 

hoppers, destruction, Iowa. 720 

grass, hopper-dozers for, U. 

, S.D. A. 204 

notes, TJ. S. I>. A. 007 

mi ner, blackberry, notes, Olno.838,839 

cabbage, imported, notes Mich. 417 

roller, blackberry, notes, Ohio ... 839 

box elder, notes, Colo. 58 

fruit tree, notes, Colo. 58 

grapevine, notes, Colo. 58 

raspberry, notes, Ohio. 839 

rose, notes, Mich. 417 

strawberry, in Kentucky, IT. 

S. D. A. 84 

rust of strawberries, treatment. 1ST. C . 55 

spot of beans, treatment, X, C.. 53 

celery, notes, X, Y. State. 925 

cherries, notes, Ya. 837 

eggplants, notes, X, *T. 51 

hollyhocks, notes, X. J . 53 

pears, notes, Conn. State. 058 

quinces, notes, Conn, State.. 658,929 

sugar beets, Xnd —.. 822 

weevil of clover in Ohio, II. B. 14. A — 373 

Least squares method for valuing feeding 

stuffs, X.J.64 

leather, improvement in manufacture. 616 

Leaves as a feeding stuff.1. 873 

chemistry and physiology.. 984 

etiolated, ash content... 106 

of plants, movement... 522 

Lebanon cedar, notes..-. 985 

Lecanhtm hemispheeneum, notes. O'. S.D. A. 203 i 

Jiesperidttw , notes, Y. S. I). A_ 203 

olece, notes, XT. S. L. A. 203 

pmimsum, notes, IT. S. I). A. 203 

Tobinim , notes, X. Mex. 418 

sp., notes. X. Mex. 418 ! 

IT. S. B.A. 203 j 

Leymninom— \ 

acquisition of nitrogen by... 517 | 

Conn. Storrs . 14 i 


Page. 


Lciiumnotur - 

bacteria of, dillusibilit.y. 315,371 

effect of moisture on dc\clopmcnt of 

root tubercles. 081 

gas exchanges of root tubercles. 506 

notes on species..... 01 t 

organa of assimilation of free nitrogen U<* 

root t ubovcles of. 200,370. 388, 870,984 

Conn. Stores. 15 

sieve plates in tho tracheur.s system ... 879 

tracheal wood (dements of. 510 

Leguminous and uon-leguinhums plants, as¬ 
similation of free nitrogen b>. 317 

plants for forage, Mass. State. 601 

green manuring .. 782 

seeds,carbohydrates in . 449 

Lemons, analyses,Conn. Storrs. 59 

Lentils, varieties, X.Mex. til 

Leonunis eanUaeu , root system, X. .1. 47 

Leopard moth, prevalence in Brook l.\ n, l T . S. 

I). A. 83 

LepUlium eampeufrr, root system, N.d— 40 

in termrdium , notes, X. Da k. 167 

V. S. I>. A 099 

virghvicvm, root system, N..I . 46 

Lestpeilem striata. (See elupan clover.) 

Lesser grain booth*, notes, Md.. 253 

migratory locust, notes, IT. H, 1>. A.. 766 

Lettuce, analyses, Conn. Storrs. 59 

culture experiments, Mass. State .. 39 

electeoctilturo, X. Y. Cornell. 350 

false, analyses.071.972 

greenhouse culture, < >hlo. 411 

mildew, notes. X. J. 51 

prevalent** Vt. 472 

treatment. Vt. 472 

prickly, notes, Ohio. 414 

rot, notes. Mass. State. 47 

Yt. 472 

varieties, Met. 44 

Mich. 828 

Lovnl<>so with dextrose and sucrose, deter¬ 
mination . 388 

Liheluln trimaculata , notes, X. V . 5k 

Lice on live stock, kerosene emulsion for, X. 

Dak...*. 171 

Lichens on pear trees, removal, IT, 8.1). A.. 955 

Licorice, wild, notes, IT. S. 1). A. ....... — 699 

Light, effect on animal body.615.986 

plant respiration. 857.87ti 

Lignified parts of plants, conditions affect¬ 
ing growth. 613 

Lignites, analyses, La. 244 

Xiffustrum oralifolium, notes, Minn. 655 

rulgure, notes, Minn. 655 

Lilac flowers, artificial coloration. 693 

Josikas, notes, Minn. 656 

notes, Minn. 656 

Persian, notes, Minn. 630 

Lily of the valley, notes, M inn. 653 

Lima beams, analyses, Conn. Storrs. .. 59 

Limax campestral food habits, IT. S, 1), A.. 608 

Lime, analyses.... 787 

Md.f 27 

and alkalies, effect on invert sugar.. 988 
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Page. 


Lima as a f'ertiliy.er, Ark. 248 

analyses, Mass. Stale . 20 

content of soils as related to humus 

formation. 0U 

effect on the digestihiliti of feeding 

stuffs . 427 

for day soils . -.. .. 222 

tobacco, tluiiii, State.90S.!»<>!> 

importance m agriculture. OH 

in phosphates, determination., 983 

ThoimiH slag, delernnnut ion. .387,502.003 
oyster-shell. analyses, Conn.State - 303 

strontium, and harhun. quantitative 

separation. 383 

use as a immure. 518 

wit h anionites, XL S. I). A. 84 

London purple, Mich. 417 

Paris green for apple seah, 1). 

S. X). A. 500 

Limekiln ashes, analyses, Vi . t6f» 

Limestone, analyses. 787 

Md. 27 

Liming of elay soils ..315,377, 135 

lnmneria fernttfineipes on ('imhex anurL 

cana , N, Dak. 171 

Umanius auripMitt) notes, Ohio. 830 

Liuaria ndfjaris, root system, X.J . 40 

Linden, American, notes, Minn. 055 

European, notes, Minn. 055 

Liudo-Gladding method for potash. 510, 

585,580,012 

3dimood cuke, adulteration. 310 

manufact ure and properties. 316 

meal, analyses, Oat. 732 

Omm. 955 

Ivans. 175 

* Me.507, 509 

Mass. State. IK 

and barley meal for pigs, 

Minn . 123 

for milch cows, Goto. 260 

Mass. State 04,05 

old process, for milch cows, 

Mass. State.04,05 

rs, cotton-seed meal for 

lambs, Wis. 201 

Lintlesscotton, culture, La.... 725 

I Aparin mwarUa, injury to pine forests . 865 

remedies... 805 

Liquors, fermented, report mi methods of 

analysis... UK 

LuiotUn dr on tidipifem, notes, Minn. 051 

Urnrhopina simpler, notes, (L S, I). A_ 818 

I At a sola uAla, notes, XL S. I). A .. 088 

LUhocaUetis trifaectella, notes, Mieh....... 410 

Litmus indicator, preparation .. 782 

Live-forever, notes, Yt. 472 

Liver, analyses, Conn. Stores. r»ti 

of sulphur for cabbage eaterpi!lai*s.. 865 

rot of cattle, notes, Ark. 749 

Live stock at Louisiana Stations .... .197,359,748 
production in Wyoming, LI, S. 

D. A. 956 

Locks aw, notes, La. 75 

Loco disease, observations, Ivans.. 749 


Lay, i* 


burn disease, plants causing. S. DA. 924 

treatment. 8. Dak... <»2f 

weeds notes S. Dak . 924 

Locust (See also (irnsshopper.) 

bean meal, anal> sos, \Vis. 174 

black, notes. M inn . 65,1 

devastating,parasite, ILS. h A . 372 

honey,notes, Minn. of>4 

Hocky Mountain, Holes. Ohio _ 829 

scabs notes, K. Max . 418 

t roe, notes, V . 8. X), A. 852 

yellow, notes, Minn. 955 

Locusts, destructive, of America north id 

Mexico, XL S. T>. A... . too 

in South Africa. XL S. D. A. 852 

on cranberry bogs, N.4 .. 564 

prevalence, IL S. D. A... $) 

Logwood ashes, analyses, Mass. State. UdJ 

Loti am italinm, notes, Miss. 248 

pawn ite, analyses, La. 04(l 

notes. Miss . 248 

Lombardi poplar, notes, Minn. 655 

London purple as an insecticide. Minn . . 932 

ibi basswood span worm, 

Mieh. 416 

codling moth, Mieh.,... 437 

parsnip seed moth. Mich. 416 

straw 1 >erry siug, Iowa . 415 

with Bordeaux mixture for 

potatoes, X. V.State . 561 

lime. Mieh. J17 

Long scale, introduction into California, tL 

S. I). A. 852 

Long-winged locust, notes. IL S. D. A. 760 

Lonieera sidlieanti, notes. Mum. 656 

fariariea, notes, Minn. 655 

Loose smut. (See Smut.; 

Ijophocolea apieulata , n. sp„ notes, 1LS. I). A. 874 

Xjoiiisiana Stations, bulletins.75,138, 


137, 138,140, 145. 197, 1139, 
340. 346,352, 359, 869, 043, 
645, 661,709, 715, 717, 718, 
722, 728, 725, 720. 728, 748 


notes. 318 

special report .. 244 

cm gar school. 990 

Loxostepe nuieturte. notes, ILS, 1). A.. ... . 668 

diet ir at is on sugar boots. IL S. 

I> A. 671 

Loxotivnio untteultina, notes, ()hio .. 880 

Lucent. (See Alfalfa.) 

Lurida Mawllaria, notes, La. 75 

nohilitf , parasitic on man, IF, K. 

L. A. 378 

Lump jaw of cattle, im estigathms, Kaim_ 748 

U.S.D.A. 758 

treatment... 107 

Lungs, analyses, t "own. Stores. 59 

Imperial hrimnem, notes, IL S. I). A. 378 

Impute, blue, as green manure for wheat.... 268 

culture, Muse.State. uot 

seeds,alkaloids in. 983 

wbite, as green manure for wheat. 208 

culture experiments, Mass, 

State. 39 
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ruj-f. 

Lupine, yellow, as a green manure for 

wheat. 208 

culture experiments, Muss. 

State.‘JO, 00! 

Lupines, blue mildew, notes, T7. <T. * r >3 

culture expel iinenls, La. 010 

diseases, notes, XT. ,T. 53 

injury l»y Mecyna rer truths, U. S 


X), A. 607 

varieti es, K. Hex. 111 

Lyelin is gx thago, root system, XT. J. 40 

Ig/da, sp. prevalence, U S. D, A. 203 

Lygus ptaten&ts notes, Ohio. 880 

Lj sol as an antiseptic, Ya. 300 

Lytta cin^rea, notes, Okla. 854 

Machines, regulation ol‘. 005 

Madura aurantiaca, notes, Minn . 651 

Manodactjtlus &vbs}>i)tosttfi. (See Rose 
chafer.) 

unform is, notes, IT. S. X). A .. 378 

Macrops parceling, notes, Can. *187 

Maerosiphvm rubxeola , notes, Ohio. 839 

Maerosporium nigricantiuin, notes, Ala Col¬ 
lege. 831 

sola n i, notes, Bel. 1G0 

treatment, Del. 100 

sp. on potatoes, Mass. State . 19 

tomato, treatment, N. C. 55 

Madxa sativa , notes, Ore. 47 

Maggot, cabbage, description and treatment, 

Miss. 254 

Magnesia and potash carbonate, analyses, 

Conn. State..... 912 

Magnesia and potash snlphate, analyses, 

Conn. State. 902 

Magnesia and potash sulphate for tobacco, 

Conn. State.908,909 

Magnesia, importance in agriculture. 614 

Magnesium salts, function in plants. 221 

Magnetic observations, method for discuss¬ 
ing, IT. S.B. A. 199 

Magnolia, spp., notes, Minn. 655 

Maiden-hair tree, notes, Minn. 655 

M a in e Sta tion, bulletins. 944 

equipment... 577 

notes. 617 


329,145,334,354,359, 390, 544, 


540,551,561, 566, 567,568,569, 
570, 571, 574, 575, 577,923,926 
Maize. (See also Com.) 

feed, analyses, Mass. Slate. -.... 64,176,177 

history.-.... 388 

Mullein for diagnosis of glanders. 620 

Malic acid, separation from succinic, citric, 

and tartaric acids. 314 

Mallow, root system, IT. J. 45 

Malt and barley for sheep. 609 

water-soluble carbohydrates 

in. 612 

sprouts, analyses, Conn. State. 935 

Malracm, synopsis of genera and species .692*984 

Malm rotundifolik, root system, XT. JT. 45 

Mamestm picia, description and treatment, 

Mias. 254 


Page. 


Mangel-wurzols,analyses,Can .. 437 

Mass. State — 01 

cul lure experimeu f h, Iowa 725 

digestibility, Me . 570 

for lambs, Mass. State — 856 

pigs, N. Y. Stat e. *202 

varieties, Can . 430,700 

Ore. 819 

ttf. sugar beets for milch 

cows, Can. 440 

yield and food value per 

aero, Mo. 508 

Man-of-the-carth, root system, H. <7. 45 

Manual labor in connection with educational 

work. 690 

Manure,barnyard. (See Barnyard manure.) 

fermentation. 614 

from lambs, Mass. State. 68 

milch cow's, Mass. State.65, 06 

pigs, M ass. State.. 08 

hai r, analyses, IT. J. 25 

ben, analyses, XT. J. 25 

loss of nitrogen in.. 011,086,783 

preparation. 618,589 

preservatives. 088,964 

Manures.use...f—. 315,518 

Ark. 248 

valuation, Ark. 248 

Manurial value of feeding stuffs Minn. 735 

Manuring and harrowing meadow lands ... 782 

orchards.. 872,876 

principles Of. 218 

Maple, cut-leaved, notes, Minn. 654 

XTorway, notes, Minn... 654 

red, notes, Minn. 654 

Bittonbach, notes, Minn.. — 054 

scale, cot tony, notes, XT. S. L>. A. 204 

Sehwedler, notes, Minn. 654 

sirup, production in Vennon t. 195 

soft, notes, Min^i. 054 

S. X>ak..*. 829 

sugar, analyses, Yt. 475 

making, effect of altitude, V t. 495 

notes, Minn. 654 

production in Vermont. 195 

Tartar! an, notes, Minn —. -. 654 

trees, rate of growth, S. Dak. 46 

worm, green-striped, prevalence, IT. 

S.D.A. 263 

Marantacece , Ecuador species. 692 

Marble, analyses, Md . 27 

Mares’milk cheese, analyses. 223 

Margarine, behavior toward coloring mat¬ 
ters . 97 

composition. 217 

detection in hut tor.96,616 

examination. 215 

Marls, analyses. 787 

Ala. College. 337 

La. 244 

Md. 27 

Mass. State... 20 

Marsh elder, notes, IT. S. D. A. 699 

Mamma ochr oleum, notes, Mass. State.„ 50 

Dialce, notes, 2ST. J .. 54 
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r.i 1 -!*. 

Mar viand College, notes. lit'M 

Ktnl ion, build ins . 85 41.254, 

1*75, itO, 71' 1.720, 727, 728 
notes...... I’>152, 151,1)91 

^ report. 10, 17,27,150, 12, 00, 75, 70 

Mary’s grass, analyses. 072 

Massachusetts College, notes.520,7s0 

Hatch Klation, bulletins , 10,110, 
212, 1015,510, 
001, 700,017 

notes .. m 

State Station, bullet ins 170,15155 887, 
. 1550,400, 1015 4 78, 001,0015 

report.10,25), 27, 8 <J , 

4 i, 47,58,01,07, OS, 75 

May beetle, notes, Ohio. 8Hi 

May w ecd, notes, Ore. 47 

root system. N.*l..... 40 

Meadow fesene, culture experiment ~ 

•Md. JW 

Mass,State .. lift 

foxtail, culture experiments, M<1 . US 

glass, fowl, analyses, Vt. 475 

mountain, analyses .700,770 

value for forage 

* in Sweden .... 771 

katydid, notes, Ohio. SHU 

land, improvement, Muss, State .. HO 

manuring and harrowing. 782 

oat grass, fowl, analyses, Vt. 475 

tall, analyses, La.. 040 

culture experi¬ 
ments, Mil....... 58 

soft grass, amdy sea, La. f» 10 

sweet, notes, Minn. 051 

Meadows during the drought of 1802. 1515 

Meal, mixed, analyses, Vt. 475 

■Meat, analysis. 784 

ground, feeding experiments with... 510 

quality of....*. 1510 

raw awl cooked, digestibility of albu¬ 
minoids . 510 

scraps, analyses, Mass, State.. 17(5 

Medieago dentieulata, notes, Ore. 47 

htpitUna , root system, N. »f. 4(1 

mteulitta, analyses, La .. Oil! 

notes, Miss.. 2IK 

sativa. (See Alfalfa.) 

Megarririm oregma, notes, On*. 47 

Meegnn mimaliv on lupines, U. 8.1). A .... GOT 

JMeUmpsora far'mam, notes, S. Oak_.... 5(5 

popnliiut, notes, Mass, State R» 

Ohio,... 411 

8. Dak. 5a 

app. in Ohio. 411 

MelaneoniumfuUginium, notes, Miss. 551 

Mdanojihts angustipennU, notes, IT. S. 13. A. 700 

atlans, notes, IT. S. D. A. 7(50 

biviUatus, notes, XT. S. D. A. 7t!0 

devastator, dipterous parasite, 

U.S.D.A. 572 

notes, IT.S.D.A ... 700 

difvrentiulis, notes, IN. .1. 57 

Q.S.D.A.. 700 


1 \ige 

MehtHnpfatt dh/'i'icufiah’s on cranberry Imgs, 

lsf.4. 515.1 

treat meni, N. .1 .. 57 

femih’-ntbi urn, notes. N. 4 .... 57 

P.K.D.A. 7**0 

on e ra n her ry 


hogs, N..i .. r»nr* 

I real men I, ft.*J 57 

/"'this, mites, ILK. D. A. 7bo 

hertmeeus. notes, IT. K. D. A .... 700 
plnmbeus, notes,U. 8 D. \ .... 700 

robust its, notes, IL 8. !>. A. 7(iti 

spretus, not es, Ohio. s:»o 

U.S.D.A . 7(lu 

Melunotus raw munis , not cs, Wash. 25 J 

Meliea hronwides, not es, U. S. I>. A. 5)7* I 

bullh), w, notes, XL S. D. A . 051 

fniteseens, notes,U. S. D, \ . 051 

J'ugax, notes, IT. S. I>. A. 051 

harfordii, notes, U. S. 1) A... 1)51 

strietn, notes, IT. W. 1) A. 051 

Melilvtus alhrt, (See Sweet clover.) 

Mulittiu ceto, notes, N .1.. 50 

XT. S. TJ. A. 01 US 

Melon heolle, striped, notes, Okln. 454 

lice, treatment, N. J. 58 

nutmeg, analyses, Conn,, Stem. 50 

Melons, blight, treatment, N. O. 55 

varieties, La. 145 

Melting point of Unitor as nlibeled liy food. 501) 

determinations ... OHO 

Me. 500 

Membrctcidce, North American, IT. S.l>. A .007,850 

Menispennunb canadense, notes, Minn. 050 

Mercuric bichloride. (See Corrosive subli- 
mato.) 

M erenry, three-seeded, root system, N. J .. 40 

Merino and Shropshire whoop, crossing, Wis. 1S7 

Mewehorus mdleus on (Jimbex umerimnrt, 

N. Dak. 171 

Mesquite scale, cottony, n. gen. undn. sp., 

notes, N. Mcx... 418 

Metabolic changes in sprouting potato 

tubers. 858,871 

products, <let mniua4 ion, Md ... 70 

j Metabolism of a dog fed fractionally.^ 1)87 

i Met,o phosphoric acid and pyrophosplmrie* 

arid in cotton-seed meal, S. C. 901 

Mclaplmsphoric acid and fiymiihosphroie 

ae id, se.parat ion... 8.87 

Meteorological and irrigation engineer, re* 

port, Colo . 270 

corn! it.ions a 111 *e ting (t< 11 is i n 

181)2.. 578 

cihHcrvaiories in Italy. 210 

Meteorology, abstracts of articles. 10, 111), 242,024, 
405.402,515,709, 803,1)01 
at Kiga and Dunairmnde in 

1891. 418 

Colo.-. im 

Con n. Sto its.. 1G 

Iowa.....* 414 

La... 700 

Mo.,... no 
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EXPERIMENT STATION RECORD. 


Page 

Heterology at Md. P* 

Mass flatcli 10,119,242,405.463 
545,709 

Mass. Stat e .15,3115,40.1 

Mich . 40r ’ 

Kebr. 80 ' 1 

!N. Y. State. 242 

K <’.10. 119,242 709, Will 

Ohio. «»1 

It. 1 . 244 

* S. Dak. 243 

Tex. 950 

Wyo. 799 

of Death Valley, California .. 198 

Meteorus spp., notes, IT. S. D. A. 852 

Methylene blue, reaction with butter and 

margarine. 97 

Mexican clover, notes, Miss.*. 248 

Mice as enemies of tlie Areliipjtus butter* 

fly, IT. 8. D. A.*. 852 

Michigan College, notes . 090 

Station, bulletins.248,352,555, 

574,814,817,821, 827,917 

report . 405,410,428 

Microbes in cream and cheese. 87.1 

Microbieide action of carbonic acid in 


r J’Hjrc 

M ill, acration. K. Y. < Cornell. 303 

albuminoids, nomenclature. 781 

amyloid in. 5lt 

analyses...010.773 

Tan . a .003,001 

Colo, . 200 

TonH. Slum.59,481 

Ill. 941 

Iowa ..181,425 

Mass. State. 75 

Minn. 750 

M iss. 259 

N. Y. State. 255,250, 

257,203, 208, 274, 940 

Vt.481,483,480 

Wis. 178 

anal,\ sis, Adams method, Vt. 401 

and mill; products, amyloid in. 390 

as affected by cer¬ 
tain plants. 519 

bacteria as affected by treatment in 

centrifuge. 784 

bitter, investigations.519, 784 

cake, composition .. 319 

preparation. r _ 319 

calculation, formulas. 987 


milk.-. 519 

Microbic solutions as affected by mineral 

filters . 314 

Micrococcus prodigiosus , coloring matter ... 222 

tetragems , ptomaine from cul¬ 
ture of. 315 

Microtius IcUicinctus, notes, Mich. 416 

M ieroorgan i sm s, coloration of cilia. 693 

fixing free nitrogen. 854 

separation by centrifugal 

force. 614 

Microsphm'a alni , notes, S. Dale.. 50 

Mierothamnion gen. 984 

Middlings, buckwheat, analyses, Wis. 174 

wheat, analyses, Cal. 732 

Conn. State_ 935 

JKans. 175 

Mass. State ... 94 

Mildew, areoiate, of cotton. Ala. College.... 834 

. bine, of lupines, notes, N. ,J ....... 58 j 

downy. (See Downy mildew.) 

effect on composition of bread..... 980 

of crucifers, notes, 3S. J. 51 

cucumbers, notes, N.d.51 

five-finger, notes, K. ,T ..... 51 

geraniums, notes, M. J. 51 

gooseberries, treatment, Can ... 436 

grapes, treatment, Can. 430 j 

Minn. 652 

lettuce, notes, K. J. 51 

organic matter.. 315 

tobacco. 315 

powdery. (See Powdery mildew.) 

Milk, abnormal...317,616 

Vt. 487 

acidity.311,389 

action of beat.... 978,988 

adulteration in England. 223 

Wi#. 193 


Minn. 759 

Vt. 488 

Wis. 189 

color, cause. 31 fi 

composite samples, Nov... 189 

Wis. 195 

composition, as affecting composition 

of choose. N. Y. State .575, 948 

composition, as affecting yield of 

cheese, N. V. State. 570 

composition, at different periods of 

lactation, 111. 941 

condensed, analyses, Can. 437 

eonditions affecting composition,Vt,. 490 

constituents transmitted from" food.. 519 

loss in cheese-making*, 

N.Y. State.575,940.917 

cooked and uncooked, nutrit i ve value 310 

coolers, tests, Pa. 304 

cows* ami human, difference. 987 

detection of goats* milk in..... 784 

nuclein in,,..,........ 987 

cream, and butter relations, "N. V. 

State. 270 

creaming, as affected by aeration, N. 

Y. Cornell. :io I 

creaming as affected by size of bit 

globules. N. Y. State — 265 

by different methods, N. Y. 

State. 273 

experiments, Iowa .. 425 

Wis. 195 

in centrifuges. 784 

cold setting, Vt. 489 

on the milk route.. 785 

curdling with rennet as affected by 

pasteiinflation .. 310 

daily and monthly yields of different *" 
breeds, "N. Y. State.. 271 





















































































inj)Kx of kub.jeot& 


1053 


* Page. ; 

Milk,deepsetiingatdifferent letup*!*;*turns ; 


<’an . tit 

v# shallow pan suit inn; . 446 1 

\v ith dilution, Gan . ... 445 ; 


fat, determination . 77(5.784 j 

globules. N. Y. State . 271 j 

fermentations Nov 180 j 

tX.K. i>. .V.$11,208 | 

for miloh rows Iowa.. 181 

formulas for total solids, Wis ...— J90 

from different breeds, test s for choose 

making, NT, Y. State... 273 

frozen, analyses.. — 774 

globules, changes during lactation, 

¥. Y. State. 200 

heated to 130° F, for butter-making. 

Can. . 447 

human, nuclein in. 087 

immediate vs. delayed sett ing, (bin .. 445 

inspection... 223 

in Chicago. 520 


Wis .. 193 

keeping quality........31(5,383 

laetic*aeid in...310,380 

Mecklenburg herd, fat content. 087 

methods of analysis, Mass. State..... (JO 

mierobicide action of carbonic acid 
in....!. 510 


microscopic examination, V. Y. State. 256, 


238,264 

of different breeds, churning, X. Y, 

State. 271 

qualities for cheese-mak¬ 
ing, Vt. 402 

inoculated animals, study of. 9H7 

sheep, analyses.... 515 

studies on. 300,534 

sick cows, unheaithfulness. 088 

tho-AVurzburgmarket, impurities .. 214 

pasteurization ..223,316,381,382,383 

phosphates in...784,078 

preservation ..784,087,088 

preservatives.. ...223,522 

production at different periods of lac¬ 
tation, Ill. 041 

by different breeds of 
eo wa¬ 


ll!. 041 

N. V. State.263.268 

cost, Mass. State......... 65,00 

N, Y. Cornell....... 036 

N. V, State... 268 

Term. 430 

quality as affected b t \— 

food.510,086 

Can. 606 

Colo. 259 

X. Y, State —.. 255 

change of quarters of cows, Vt.... 483 

fractional milkings... 442 

N. Y. State .. 257 

* reaction.530,087 

relation of cream content to fat con¬ 
tent of. 213 


iktgo. 

Milk required for one quart of cream, Mass. 


State. 07 

samples, presen at ion.223,1502 

sampling.784,088 

secretion, activity of. N. Y, State 258 

as affected b,\ food ... . 510,500 
regularity of, N.Y.State 257 

separators, description, Nov.. 180 

otliciency. 088 

tests .. (516 

N.Y. State. 273 

lb*......301,751 

setting different lengths of time, Can. 445 

i n ditferen fc sized cans, Cn n.,. 446 

solids, calculation by formulas, Vi- 488 

AVis .. 380 

do,terminal ion.450,584 

source of bacteria in. 234 

fat in, X. Y. State. 257 

sponge and sand tilters for. 988 

spread of contagious diseases by .... 785 

standard,AVis .. 304 

m ten li ssati on.511). 784 

sterilized by Soxhlot method, quality 987 

digestibility.02,3J1 

stringy, nature and prevention. 510 

sugar, action of enzymes.450, 584 

format ion us affected by pilocar¬ 
pine and phloridzin. 781 

Swedish herd, fat. content_........ 778 

testing at cheese factories —.. 300 

creameries, (Jan. Oil 

prize of German Dairy Asso¬ 
ciation . 318 

tests, “acidbutyrmnetrie” method .. 616 

Babcock method.450, 775 

Can.437,611 

Colo. 207 

Me.575, 044 

Xev. 180 

AVis. 304 

butyrometcr... 092 

Cochran’s molliod, Colo. 267 

comparison...775, 083 

(’olo. 267 

Miss. 267 

Demichel laetobutyrometer .... 310 

in feeding* experiments. 324 

lactoorite...*. 316 

lactometer, Minn . 750 

Leffmann-Beam method. ORB 

Lister-Babcock method. 988 

now method.784,088 

Short’s method, (’olo .. 267 

AVeiss method.*... 988 

transmission of alcohol to............ 311 

tartar emetic to. 036 

tuberculosis bacilli in. 2U 

value for butter-making.. 317 

variation during lactation, 111. 040 

in fat content. 784 

yield us atloeted by food...... —.... 003 

of cheese from, X. Y. State. 427 

M Uk w red, notes, M inn. 053 

root system, N.J................ 40 
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experiment station record. 


rase. 

Millet, African, culture experiments, La- 725 

castor pomace as a fertilizer for, 

Bans .*. 

culture experiments, (Ndo. 940 

It. I . iff I 

Genuan, culture experiments, Lit- .(515,725 

yield, Ark. #-> 

bay, analyses, Ivans. 175 

Minn. 735 

pearl, culture experiments, Lt - - -015, 725 

plaster as a fertilizer for, Ksms. 133 

Milling, Hungarian,report, B. S. D. A. 075 

tests of wheat, Minn. 408 

Millo maize, culture experiments, La.0X5,725 

varieties, H. Mex . X11 

Milt/ax tircincttus, nol es, K. C. 58 

Minnesota Station, bulletins.132,1X0, 


1X2,144,4OS, *i 10 
417,421,423,051, 653 
(55 X, 723, 733,750,932 


University, notes. 874 

MiraJC sp , notes, XT. S. D. A. 852 

Mississippi College Station, notes. 018 

Station, bulletins .2(8 254, 

259,207,551, TJX, 719,720 

Missouri Station, bulletins... 412 

Mite, four-spottecl, notes, Mo. 354 

Mites on white grubs, Vt. 474 

Mock orange, notes, Minn.. (555 

Moekern Station, notes. 451 

report of botanical divi¬ 
sion. 894 

Molasses, analyses, Conn. Storrs. 59 

as a food for animals. 452 

Hungarian, composition of ash... 518 

* preparation of feeding stutf from 020 
sorghum, treatment with alcohol, 

XT. S. X). A.81,82 

Mold of purslane, notes, 1ST. J . 51 

sweet potatoes, notes, N. <JT..., ’- 51 

white, notes, ¥. tf... 51 

Molhtgo vcrtidllata, roof system, ¥. J. XU 

Molybdate of ammonia for precipitation of 

phosphates and arsei t ates... 313 

Molybdic method for phosphoric acid. 313, 

387,5S4, 012 

Mona Island guano for wheat, Mass State . 27 

Mvnilia fructigmu* (ft 'ee also Brown rot of 
stone fruits.) 

' frudigena on quinces, ¥. J. 058 

Mcmostegia ignota , notes, Iowa. 415 

rosm , notes, XT. S. B. A. 372 

Monoxia guttulata on sugar beets, XI. S. I). A 203 
Monthly Weather Bevi&w, vol. xx,XT. S. B. A 429 

Moon, influence on rainfall. 870 

the weather, ¥. G. 80S 

Moonseed, notes, Minn. 050 

Moor soil, fertilizer and cnltuf e experiments 222 
soils, substances injurious to vegeta¬ 
tion in. 517 

Morphology of nitiifieation organisms. 613 

Monts alia, notes, ¥. Y, Cornell . 552 

var. multuavhs , notes, ¥. Y. 

Cornell. 553 


Page. 


Monts alba, var. tatarica, notes— 

TMiim. 055 

N. Y. Cornell.... 5,*2 

venom, notes, N? Y. Cor¬ 
nell . 553 


japontCK, notes, N. Y«, Cornell. 553 

nigra, notes, H. Y., Cornell. 553 

t iibra, notes, N. Y., Cornell. 553 

Mosquitoes, life history and remedies, H. 

S.B. A.81,372,668 

Mosses, analyses, Mo. 334 

as feeding wtuffafMo . 334 

Moss in meadows and lawns, iron sulphate 

for . 903 

reindeer, analyses. 972 

Moth mullein, notes, Ore.*. 47 

root system, N. JT.46,77 

Motive powers for use in agriculture. 695 

Mountain ash, American, notes, Minn. 655 

notes, Minn. 655 

weeping, notes, Minn. 655 

fleece, notes, Minn... 651 

laurel, notes, Minn. 055 

meadow grass, analyses_*. ..709,770 

value for forage in 

Sweden.. 771 

Mowing lands, condition, XL S. X). A. 957 

Mvca cavendish U, notes. 1 .. 507 

Muck, analyses, Conn. State. 903 

Mcl. 27 

Mass. Stal o.... 25 

Vt. 465 

Mud, analyses, Can. 436 

Mass. State. 26 

Muhlenbergia calamag rout idea, notes, tl. S. 

B.A. 498 


californica, notes, IT. 8. B. A. 498 

dcbiJis, not^s, IT. S, I). A. 498 

dumoxa, notes, IT. K, l). A.... 498 

parish ii, not es, V, S, I). A.... 498 

Mulching for potatoes, Mirth. 818 

Mulberries, American varieties, ¥. Y. Cor¬ 
nell . *. 052 

ckssiflcfttioiiof \ urieties, N Y. 

Cornell. 552 

varieties, Mich. 650 

for silk worms. 783 

Mulberry, red, notes, M. Y. Cornell ... 553 

Buss inn, notes, Minn. 655 

N. Y. Cornell.,. 552 

while, notes, ¥. Y. < Cornell. 552 

Mullein, root system, N. J. 46 

Mules, diseases, La. 73 

Monro grass, notes, Miss. 248 

Murgantia histrionic a, notes, M iss. 254 

¥. 0. 08 

Ib&D.A. ^ 204 

Muriate of potash, analyses.. * 787 

Conn. State_ 902 

M ass. S tale.... 26,27 

. 25 

B. I. 465 

Vt..... 465 

far pouch trees, UJ.... 40 
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Page. 


Muriate of potash vs. sulphate of imiIhhIi for 

tobacco, N. Y. Cornell... 821 

Murky ground bootlo, notes, N. C . 58 

Mitmdm, aealyptmto, larval habits, H. s, 

D. A.-. 852 

Musehm, produetsmfaction .... 873 

Muscular work, effect on excretion of phos¬ 
phoric acid.. ..► ■ 97(1 

Mushrooms, fungousdiseases .. 001 

sugars in. 01>1 

Mustard beetle in England, U. S. 1>. A —. 852 

black, root system, N.J. 40 

hedge, root system, N.J.. 40 

oil in oil cakes . 073 

rape. 073 

rape cake. 449 

treacle, notes, N.Dak. 107 

IJ. S. D. A.. 099 

wild, notes, (Jan.*. 591 

N. Dak. 107 

Oro. 47 

XT. & I). A. 099 

wormseod, notes, N. Dak. 107 

U.S. IX A. 051 

Must, specific gravity tests as compared 

with analysis of wine. 809 

Mutton, cost of production, Mass. State ... 07 

Mycological literature, index, U. S. 13. A .. 950 

Mycologist, report, Conn. State. 928 

V r a. 423 

Mycology, J ournal of, vol. vit, TJ.S. I), A... 951 

Myeorrhizaj of forest trees, notes... 093 

Myriopods on lettuce, U. S. D. A—.. 284 

Mysia (Oocdnetla) iff-j pmctata, notes, Ohio. 839 

Mytilauptii pomonm, notes... 783 

My xomy cotes, n . sp .. 592 

Naphthaline as an iusootloide, VI—.. 475 

for grain moths, Md. 253 

Napoleon’s willo w, notes, Minn. 655 

Narrow winged locust, notes, U. S. I). A .. 7(50 

Nasfcurtiums ,Altemaria sp.on,notes,N.J. 51 

anthracnose, notes, N. J. 54 

diseases, notes, N.J. 53 

N ational School of Forestry, France, report. 783 

Native crab apple, notes, Minn.. 055 

Nebraska Industrial College, notes... 520 

Station, bulletins.. .803,810,839,843, K74 
legislation affecting..... J 97 

list of publications. 197 

notes.318,392 

report... 197 

University, notes. 451 

Nectarines, analyses, Cal... 918 

varieties, Cal. 918 

Xectrta ipomoece, notes, N.J... 51 

wndas (?), notes, N.J. 51 

Neoclle grass, notes, U. S. D. A. 099 

Negro hug, flea-like, notes, Ohio. 839 

Negundo acmidat , notes, Minn. 055 

Nematodes in asters, Conn. State....929,930 

beets, potash salts for.615,089 

ornamental plan ts,N. J. 55 

* peas, prevalence.. 783 

tomatoes, N. Y. Cornell. 353 

repression.. 970 


Fane. 

Nematos ribrsii, notes, M ich.Hit 

JS^peta fiitariff, r<*ot systmu, N..J . 40 

hedi'nu'.t’tti root, s^ stem, N.J ..... pi 

Ni'lttieirfa nibtfolirlfa, notes, Ohio. 839 

vitbsrlhi, notes, Ohio . k,;u 

Nessler's reagent for detection of auimiuitu. 9.0 

Nettle, dead, root system, N. .1 . 40 

tree, notes, Mum. 051 

Nevada Station, bulletins...189,25(.577 

Now Hampshire College, notes. 518 

Station, bulletin.002,005 

notes. . 318 

New Jersey ('ullage Station, organ izution ., 70 

Stations,bulletins.245,465,561,650,742 

laws relating to. 76 

notes. 874 

publications.... 76 

report. 25, 29,39, 

40,42, 45,51,50, 01,71,70 

New Mexico Station, bulletins_411, 418, 824,840 

New York Cornell Station- 

additions to equipment. 370 

bulletins.102,338,349,352, 

361,362,303,472,517, 552, 501. 
662,063,572,573,802, 8lt, 817, 
821,822,825,827, 828, 820,830, 
830,839,812,003,916, 930, 930 

notes. 991 

report... 370 

State Station, bulletins. .15,55,133,352, 
305,420,557,559,561, 
575, 903, 925, 938,945 

notes. 87*1 

report. .242,245,240,250, 
252,353, 255, 262, 268, 
271, 272, 273, 274,275 


work in chemical 

laboratory. 242 

N ico lino in tobacco, N. C ... 820 

Night soil, fresh,use. 222 

Nims bark, notes, Minn. 050 

Nitrate of potash fortohaecu, Conn. State. 908,999 

soda, analyses. 7.S7 

Conn. State,. 902 

Mass. State.20,27 

N.J. 25 

It. 1. 405 

and ammonium sulphate, 
comparative action. ... 222 

for barley and oat a. 965 

corn, Ala. College. 804 

grape cuttings, N. Y. 

Cornell. 828 

oats and wheat, S. C.... 913 

onions, N. Y. St ate. 258 

potatoes, W, Vn ... 819 

sugar bents . 872,985 , 

strawberries, N.J.. 42 

tobacco, Conn. State.. 908,009 

tomatoes, Md.. 43 

wheat, I ml. 342 

fractional application on 

wheat... 210 

spring application on 
wheat, KV...... 845 
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EXPERIMENT STATION RECORD. 


I>a«u. 

Nitrates— 

determination of nitrogen in ....313,448,583, 
612,676,781, 
980, 982,984 
Conn. State 632 

function in plant growth.. 964 

Nitrification, as affected by proport ion of 

nitrogen in liumus. 294 

investigations. 984 

of soils .294,5157 

as affected by cultiva¬ 
tion .871,9(51 

organisms, morphology of- 612 

Nitrogen and carbon in organic matter, 

aimu Itaneous determination... 983 

atmospheric, fixation by plants 

and soils.375,388,448,502,504, 

517, 613, 782, 854, 876, 984 

Conn. Storrs.14,75 

„ determination. 117,221,286, 

287,313,448,501,583, 
612,670,781,983, 984 

Conn. State. 336 

exchange of Herbivora, as affected 
by variations in proi em of food.. 3{ 

excretion as affected by salt and 

water in foojl. 784 

form for wheat, Iml.. 342 

in cheese. 99 

in drainage waters of cultivated 

soils... 684 

grasses, increased by nitroge¬ 
nous fertilizers, Conn. Storrs 29 
humus, effect on nitrification . 294 

organic matter,determination 80, 781 

soils, determination. 961 

urine, Md. 70 

determination.. 983 

loss during putrefaction. 875 

fiom manure.014,680,7814 

question, contributions to.518,871 

stored by steers, Md... 70 

Nitrogenous fertilizers, experiments ......449,783 

, study of. 6 

matter in grape must ... 610 

organic compounds, reactions. Ola 
substances,elementary analysis 313 
v*. carbonaceous rations for— 

lambs, N. Y. Cornell —... 572 

pigs, H. X, Cornell.. 573 

steers. 476 

Noetna fen urn , notes, Ohio... 830 

Nonesuch, root system, N, J*. 40 

Nortlman’a flr, notes, Minn. 055 

North Carolina Station- 

bulletins ...10,29,32,55,58, 

119,243,462,709,715, 716, 718, 
729, 736, 754, 803, 819,912,935 

notes. 392 

publications. 754 

North Dakota Station, bulletins,.. 107,749,914,926 

notes.392.991 

Norway maple, notes, Minn... 054 

pine, notes, Minn. 655 

spruce, notes, Minn. 055 


rage. 


Nozzle tester, new form, Cal. 561 

Nuclein in cow's* milk. 087 

human milk,. 987 

vegetable, st inly- y -*. x70 

Nnrsery stock, analyses, N. Y. State .. , 253 

diseases, treatment, l r . S, 

D. A.*.500,955 

management, Cal. 5U3 

Nutmeg melon,analyses, (bum. Stores ... 59 

Nutrition, importance of fat in. 986 

Oak, burr, notes, Minn. 655 

red, notes, Minn. f . 655 

scarlet, notes, Minn. 655 

trees, rate of grow th, S. Dak... 15 

w hito, notes, Minn ... 655 

S. Dak. 829 

Oakworm, orange-striped, notes, Ohio. SOX 

Oat and pea forage, analyses, Iowa. 721 

dust, analyses, Wis. 174 

feed, analyses, Conn. State. 935 

Wis. 171 

grass, fowl meadow, analyses, Vt . . - 175 

tall meadow, analyses, La .. .. 616 

culture experiments, Md— 38 

hay, analyses. Cal.... . f .. 712 

rust, notes, Iowa . 4U 

shorts, analyses, Wis. 174 

smut, notes, Iowa. tit 

Mass. State. 50 

Wis. 729 

treatment, M ieh.. 352 

Ii. 1. 251 

Vt . 471 

straws analyses, Minn. 733 

weevil,notes, Can ... 437 

Oatmeal, analyses, Conn. Storrs. 59 

Oats, acreage in Great Britain, 1891 '92 — 521 

analyses, Minn. 733 

and hay, digestibility... 976 

peas,analyses, Vt. . ... 470 

fertilizer experiments, Vt.. 170 

for soiling, Conn. Storrs.29,489 

lown.... 724 

vetch, analyses, Muss. State ...... 66 

for soiling, Conn. Stores.. .29, 180 

Mass, State_ 65 

assimilation of carbon U* add by .. , 613 

composition at different singes, 

Kans....... 175 

condition August, 3892, IT. S. D, A . .. 2H3 

crude phosphates for, Me. 131 

cult ure experiments ... ,. 1,08 

Colo..... 346 

111. 815 

La.115,647 

Me . 145 

Mjiiii. 140 

Wyo... 825 

digestibilit y.. 223 

distribution of seed, Can:. 436 

fertilizer experiments...518,861,965 

La ..145,346 

Me,.,. .129,130,.131,132 

It. I. 257 

S.O.. 915 
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Oats. ihdd experiments. -H -* i * ; 

foreolts Me... - •'*! 

genmn.dion asaP'rob'd byrolihi'.’ \\\ * 1-1 

eloludinsof^Cutm. Slate . *>51 

ground urnl unground tor pigs. On* t*i 
harvesting, Ill ... .. - M* 

hay, wheat straw, and beaus, dige 4 i 

hillty . - ■ DTK 

in rotalion, La....... ■ 0U» 

part bd r«,complete fortili/ern l‘oi* Mi* 130 
pens as u green manure for Mo. .. 131 

phosphates lor, Mo m . . .. 120 

production and distribution, IT, S, 

i>. a... m 

at. different dales, 111 .- 81»i 

depths, UL .... M«i 
rul»*s, 111 .... Si5 

in compact t'x, loose .sisal beds, 

111 . 810 

varieties .-. ios, h»i* 

ritu. . no.mm 

m .... NIK 

Ky . :m:i 

Md . 37 


* NLMcx .,. 411,821 

Ok la ... 721 

H. I . 25 J 


S.O.- 015 

vs. brewers’ grains for horses, N. -f. . 742 

wheat bran for milch Ctnvs,(Join . 250 

water required for one pound, WIs. . 12G 

wild, notes, Can ... 501 

Ore.17 

with peas, Miuu. 140 

wheat, Mo ... 115 

yield as affected by rolling, Win. 121 

per acre, IT. H. I). A.401,578 

Oherm hinntcnlafa , notes, Ohio.„. „ 830 

Oner fa dispar. (tier Gypsy ninth.) 

Odorless phuspintle, analyses, tlimn. Stato. * 002 


N.J. 25 

(Emnthuu nturns, notes, Ohio... 83u 

(Kdemmia utnttinna, notes, Ohio. 848 

fKmdogicni instruction in Italy.230,220 

(Emthmt biennis, root system, 17, *1... 40 

Oflluo of Experiment Stations, IT. 65. IK A , .. .201, 
202,201,582,954 

Ohio Station, bulletins.343,411,413, 

414,418,838,830,001,027,010,050 

change of location. *.,225,050 

equipment...225,871 

notes.....-.225,338,874 

Outturn erytiphoidc% Mass. State.. 40 

notes, S. Dak. so 

identity of American and European 501 

Oi 1 and resi n d net s, origin. 870 

cake, effect on quality of butter. 450 

cakes, mustard oil in ... 073 

oil content. (135 

content of rape and of oil cakes. 015 

from apricot stones as an adulterant of 

olive oil —.. 080 

cherry stones as an adulterant of 
olive oil . 08(i 


8120—JHo, 12-5 


Pa «•>. 

thi Irmn jn> *.*fi stems in an ndulioi.inl of 

nine oil.. ., . . 0Sl5 

plum stones ,ih .hi ndutlei-unt of 

oh ho oil... . ....... OSii 

m.iknm. "i-liool ,il U.iri, Hnlv ,. . 34(i 

mil-dun], in rape .md <u] cukes . ... 073 

Hil», and fats, det*'?*muial mu of m,lme imin 

her .... 78| 

Oklahoma College, notes . IJ1K 

Station. bulletins. ltif 

351, Tin, 721,727,7.4D 

equipment. 1P7 

notes...1015,518.781} 

Okra, analyses.(Jonn. Stores.-. f>9 

Oleander scale, miles, ILS. Ik A. 203 

Oleie, aeid,determination. 311 

Olein, determination . 148 

for milch i*ows, etleet on hut ter, N r , II. GGi 

OleolV.H'tometer notes. 5414 

Oleomargarine,adulteration w illi sun {lower- 

seed oil. 1)8(1 

analyses, Conn. SIoits. 59 

in butter, detection by 

Brulle’s reagent. 781 

Olive culture,school at. Bari, Italy . 330 

oil. adulteration.. 980 

machinery at California Station .. 301 

mills, experimental. 230 

rupture. 004 

Onropmtthus binotatus, injury to timothy, 

IL rf. I). A. 007 

Onion seed, gemination tests, Can.*.. 43(1 

smut, notes, Conn. St ate... (150 

Onions, analyses, Conn. State. 022 

Conn. Starrs. 50 

fertiliser tests, N". Y, State . 253 

varieties, N. Y. State . 253 

Onion, wild,root system, ISf.fl.. 4(1 

Oniscut Hp., injury by, IT. S. 1>. A. 231 

OiUpam scabies. (Sue Potato scab.) 

Ophdtes ghmeaptents on Vimbcx enneri- 

mna, N. Dak. 171 

Orange aleyrudoH, notes, IJ. S. I). A. 851 

Oranges, analyses, Conn. Stows . 50 

Fin. 347 

forlili/ers for, Fla. 348 

fort ili/ang constituents, Cal. 921 

sweet liquid in green parts ....... 872 

Orange-striped oak worm, notes, Ohio. 838 

Orchard fruits at Colorado substations- 3o2 

running out of varieties... 87G 

grass, analyses, La. GIG 

Vt. 473 

cultureexporiments, Mil... 38 

Miss.. 248 

seed, germination tesla, 

Conn. State .. 9251 

Orchards, apple, spraying in a wet season, 

N. Y. Cornell. 501 

management, N. V. Cornell. 501 

Tenu.... 052 

manuring .. 872,670 

treatment, for insects and fungous 
diseases, Md. 42 
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Page. 


OraheUm urn- glaberimum , notes, Ohio. S.W 

Orchids, diseases, notes, K.fT. r>:i 

Glcpontporiwn sp. on, notes, H. J.. TO 

new species. 01 5, 1)81 

Orcvk australaske , as a parasite on scale 

insects, TT. S. D. A . ' •* 

chalybeus , as a parasite on scale in¬ 
sects, U. S. D. A. 117:1 

Qrmttia califomica , notes, TT. S. I). A. WK 

greenei , notes, TT. S. T). A. *15JK 

Oregon Station, bulletins-.47,404, 18.1,050,7$),HIM 

notes. l ()4i 

Organic analysis, new method. 288 

matter of soil, nitrification. 294 

Organization lists of stations and colleges, 

IJ.S.D.A. 203 

Oiyyia antiqua , notes, Mass.Hatch. Ml 

definite , notes, Mass. Hatch. 001 

levcmtigma^ notes, Mass. Hatch .. 001 

()rnamental and timber trees tor Mmn. 051 

plants, Minn —.. 050 

Wash. 922 

shrubs, Iowa. 728 

for Minn. 051 

trees, Iowa. 728 

vines for Minn. 051 

Ornithology and Mammalogy,Division V. 

S.D.A-. 832 

Orobanche mmoea, root system, H. J. 47 

Orsodachna atr<t, notes, U. S.D. A. 201 

Orthezia insignia prevalence, IT. S. I>. A... 000 

Oryzop&U exiyua, notes, IT. S. D. A. 198 

•webberti notes, H. S. D. A. 498 

Osage orange, notes, Minn. 054 

Tyrctlid, notes, IT. S. D. A_ 008 

Osmosis in the manufacture of sugar. 98 i 

Osmunda cinnamomca. notes, Vt. 472 

Ostreaculturo. (See Oyster.) 

Ostryavirginiea, notes, Minu.*. 655 

Oat’s copper solution for determination of 

sugar. 012 

Oven for drying under varying air pressure 984 
Opposition of beau weevil, U. S. D. A .... 600 

Ovulana ohUqim t notes, S. Dali..... 50 

Owls and hawks of the United States, TT. S, 

D. A. 852 

Osadate of liiue. (See Calcium oxalate.) 

Oxalic acid in plants, localization. 984 

Omlie {Bedymrioidew) agmsizi q. sp., notes, 

IT.S.D. A. 874 

Ox bat, life history, U. S. B. A *. 82 

Oxeye daisy, notes, Can. 591 

Ore —'. 47 

Vt. 472 

root system, 1ST. ,T. 49 

Oxidation of soils. 587 

Oxygen and carbonic acid excbauges be¬ 
tween plants and the air ...448,678,870 
exchanges between plants and the 

.-. 517 

Oxyptilus tenuidaetytm , notes, Ohio,.. 839 

Oxytropus famberti, notes, S. Dak. 924 

Oysteraquariums, purification of watered. 74 
beds, submarine mower for, K. J..., 73 

shell lime, analyses, Conn. State ,903 


<► Pn ge. 


Oyster shells for liens, X. V. Si ale .. - 202 

span 11 , development ami IWulion, 

N.I .- 7:: 

Oysters, conditions alleel ing grow Hi, N r .M . 72 

cons!ruction of claiivH,*N.d . . . 7j 

e\ lobelminfhM in, N. d. 71 

tWding and growth, N,.I . 7" 

food, K,,1. ... 12 

freshening of, N.d .... 72 

jelly rods in, N.d.. 72 

parasites, X.d. 71 

spawning, N. J. 78 

Ozoiiiinu aurimHiUMi nfdes, Te\ .. 479 

PaehybracJtys carbonari nv, notes Ohio. 829 

Pivonttt spp., miles, Minn .. (551 

Pale rot of quinces, notes . 491 

N.J. 056 

lhxlcacrita wrniata, notes. Mass. Hatch ... 001 

Palm-nut oil for milch cows,effect on but¬ 
ter, N. It.. 001 

weevil, notes. 980 

Palmer icerya, not cm, X* M e\. 418 

Pampas grass, notes, Minn. 051 

I'aniemn agrotshmien, notes, Miss. 218 

eapillau 1 ! root system. X.J*....,.. 40 

ermpalli. (See Barnyard grass.) 

pruti/ermn^ notes, Miss.. 218 

xangnimle, notes, Miss. .. 218 

root system, N, .1 — 40 

unuilmtiuvi! notes, U, S. D. A .... 498 

Pansies,diseases, notes,N .3 . 53 

Pansy, notes, M hut. 654 

Paper birch, notes, M inn ..... 654 

Parasites of animals, transmission to man, 

U. S. D. A. 852 

Anfftonomustsiynat u.v, V. S, I). A. 669 

cabbage-plant lice, Utah. 58 

cockroach eggs, IT, K. IS. A. 832 

Insects, notes, \V. Vn. 642 

screw worm, U. S, D. A. 852 

Parasitic discuses for cotton bollwonus, l<. 

S. D. A. 201 

fungi nsnttoetcd by host plants , 872 

ofibot of chemical agents on 51K 

Inlluenee on host plants .. 967 

I'aria 4*notattt, notes, Ohio . 889 

Paris green, analyses, Mass. Slate... 58 

and Bordeaux mixture for up. 

pics, N. V. florimn . 561 

as an insecticide, Minu.. 932 

Vt . 475 

for apple worm, N. Y. (Virnell 561 

codling moth, Me. 566 

Mich. 417 

cutworms, AV is.*. .172 

inspection, La. 661 

method of analysis, La. 661 

with ammouiueal copper car¬ 
bonate for apples, Md.. 42 

Bordeaux mixture, 3s T . Y. 

State. 561 

lime for apple scab, V. 

■ D. A..000 

precipitated copper cart 
fconato for apples, M4,. 42 
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J'aroxiw nthtutka onenmtmm bogs, N d . 505 

nHn on cranberry N.4. 5«n 

Parsnip, root system, N.*J ... ill 

seed tittkili. notes, Mich . .... .... lift 
webworm, note-*. 11.8 lb A . U**/ 

lUtbiimu'huti vhwrwlitt. notes, N,<! .,. 

Vtiwatum fUfatatiiH), notes. Fla .. 0m’ 

Misn.......- 218 

pUttijrMd'Wx tries, Mum .. - -l-" 5 

iUim'r thitm'tfwuN, notes, V, S. I*. A . M8 

J'tttwijfarn inMrntittt, rootsy stem, N.d . 4*1 

jirtlwt’ii n. s]>,, notes, IT. 8, I». .V . 371 

Passion vims root h\ stem, N. A ... 10 

Pasteurization of nvum..,...... 223 

milk....223,310,383 

and cream .. ..... 381, 382 
effect oh au nil in# 

with rennet. 31(i 

Vivttinam Mti m t root system. IN. I. 40 

Pastures, condition, lb 8.1). A . 057 

fertilizer tests. 787 

Pasturing of wheat, Kails. . 407 

Pathogenic action of lactic Add bacillus .. 0H5 

iuUucncoof beet imlj»sila#c . 510,875 

I 'at h clerical sf at ion at Pome, 1 t.riy. 238 

Peach aphis, black, notes, N. Y. Cornell. 039 

borer, treatment., N. J... 58 

leaf curl, notes, Va... 857 

moth, «J apancse, not e», IT. S,l>. A. 84 

rosette, Snoeulation, Ir. 8, 1 >. X . 055 

treatment, Del. 100,835 

U.M.D.A. 500 

Real©, soft., notes, N. Mox.. *118 

stone oif as im adulterant of oil vo oil. 080 
tree borer aa affected by irrigation, 

IT.8.D. A. (UiO 

trees, analyses, N. Y. Htnt«v. 252 

it new insect enemy of, U. 8. 

1), A. 204 

fertilizer Experiments, N. J ... 30 

winter protection, III. 100 

twig mot It, notes, Mioh.. 417 

yellow's, notes, Conn. State —. 058 

, Va. 838* 

Peaches, analyses, Cal. 157 

cult are experiments, X. Y. State . 253 

fort Utahi# const it uenN, Cal. ...158,101, 

nutritive value,Cal.. loo 

varieties, Ill . too 

I*.352,728 

Mich... 550 

Ore. 031 

Tonn. 052 

Utah... 053 

Pea meal, analyses, Mo. 500 

silage, digestibility, Minn. 733 

for pigs, Can... 441 

tree, Siberian, notes, Minn. 055 

weevil, notes, Can ... 437 

Colo... 58 

XT. S,D. A.82,284,000 

Peanut cake, adulteration. 381 

artificial d igest i on. 87 

* for steers... 008 

ftieulj preparation. .. 440 


IVannj oil byproducts, esnmiimtinn _ 013 

Pe.muls. injury by a trim hug in China, 11 , 

* 8 . 1 b A. ,s I 

Spanish, cull ur» e\*»et burnt i l«»_ 11 .‘», 725 

IN ar Idi'dit beetle, n t*e i, Mjob . ,117 

leal blight,Holes .. ,joj 

Conn. Mate. 058 

N. 3. 050 

Va. . . h 3 S 

treatment, Del. pis 

Iowa.. ... 170 

U,S. I). A... ,500,055 

blister mite, notes, Can. 137 

treatment, r. W. I). X . 007 

spot, notes,Conn. State. A, 058 

midge, notes, N.*J. 57 

ircatment,N..I.. 57 

pectin, sugar from. 0 j^ 

scab, natureand t nailment, Comi, State 058 
P. 8 . Jbl, 500 

Vfc. 471 

scale, white, notes, N\ Mex. .jitf 

tree psy I la, notes, lN\ V . ('on mil, . 472 

II* 8 . lb X . 057,851 

trees, a imlyscn, £T. Y. State. 252 

removal of lichens from, IT, S. 

I>.A. 055 

Pearl millet,enltureexperiments, La. 015 

III . 251 

Pears, analyses... 308,51 g 

Conn, Stores. 53 

bacterial blight, notes, Va. H 3 S 

crop outlook, 1802, If, 8 . I >, A. 500 

insects alfeeti ng, U. 8 . lb A. 372 

varieties, Colo. 053 

ni. M« 

Towa. 727 

. 728 

Me. 555 

Mich. 550 

Tenri. 052 

Utah. 85;t 

winter budding, Md... 44 

Peas, analyses, Iowa. 705 

Minn. 733 

and barley for soiling, Conn. Stores.... ISO 

oats, aiiiily ses, Iowa.. 721 

Yi . 470 

emit tire experiments, Minn.. i tit 

* fertilizer tests, V t> . 470 

for soiling, Conn. Storrs_20,4HO 

I own. 724 

as a green manuve for oats, Me_.... 181 

canned, analyses. Conn. Storrs. 00 

comparison of different forms of phos¬ 
phoric arid on, Me. 129 

crude phosphates for, Me. J3t 

culture experiments... 223,985 

Minn.. 140 

dimorphism of root tubercles.. .315,517 

distribution of seed, Can .. 430 

effect of copper sulphate in soil, JL Y, 

State... 15 

ferti lizer expm-iments, La..1_ 340 

Me.129.13U. 131 
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Peas, green, analyses, Conn. Storrs. 59 

in rotation, La. j_ ! | ( * 

nematodes .. 

j)artial vs. complete fertilisers lor, Are. 130 

root rot of, Aid. 41 

shallow lillage lor, Utah. 4! 

varieties, Can. 

Colo. ^ 

-r 7 or i 

Mich. m 

Mum . 731 

K. Y State. ~ r,: * 

Ore. <*50 

weevil ed, germ mail on tests, Can. 4.57 

yield, Ark . s2 " ) 

Me. 508 

Peat, analyses, Can.. 436 

Mass. State . -5 

Pecans, varieties, Mich . 5,»i> 

rwtiu of ])car«. sugar from.-. 512 

Peilucid-vi inged locust, notes, U. S. D. A- 760 

Pamphbj us a ttenuatus, n .sp., notes,U.S I). A. 851 

ruhi, notes, Ohio. 859 

PdniciUium t/lu mmui , notes, 24. «T. 55 

Pennsylvania College, equipment. 87,> 

notes.225,392,090,874 

winter course in ag¬ 
riculture. 220 

Station, bulletins.359,501,751 

notes. 392,091 

Penny cress, notes, K. Bilk. 107 

U.S.D.A.*. 099 

Pentoses, digestibility.314,618,987 

in plants, determination.. 53SR 

urine. 313 

Peonies, notes, Minn...- - 654 

Pepper bush, sweet, notes, Minn .. 655 

grass, root system, N.J. 46 

notes, H. Da k . 1(57 

U.S.D.A. 669 

weed, notes, Ore.. 47 

Peppers, varieties, Can.* - *. 436 

Mich. 82S 

Peptic digestion, elh•<■( of boric add. 870 

Pepsin digestion, effect of chloroform. 782 

of albuminoids in feeding 

stuffs.87,90 

Peptones, chemical composition. 292 

, com mereinl, analyses —.. 389 

Perennial double sunflower, notes, Minn.f. 651 

rye grass,notes,Miss .. 248 

Perfume in dowers, production... 448 

Perkularia grism, notes, S. Dak. 50 

Peritheeia of JSrysiphe tuvkeri ... 591 

Uncinula spiralis, discovery.. 591 

Permeability of soils, measurement...—* 517 

to air. 52D 

permospora arthuri , notes, S.Dak.*... 50 

bras sieve, treatment, 17,0. 55 

cubemis, notes, 2s T . J. 51 

cyparissice, notes, S, Dak- 50 

ejfusa, notes, S3. Dak. 50 

ganglifonnw, notes, Vt.. 472 

leptosperma, notes, & Dak. 50 

varasitka, notes, N. J.. 51 1 


Page. 

Peronospom j>arasitim . notes, S. Dok. 39 

potentillw, nolo* N\ J . 51 

viobe, notes, N.J.-. 51 

S. l>,ik. 50 

Peraaosporew of New Jersey.. 4IM 

lVesian lilac, imtes, Mmn. 050 

IVrsimiuon.s,varieties, La . 728 

Pejvtttix. enigma, notes, 11 S. 1>. A. Too 

Phalanx amethgstuM, notes, C. S, I). A. 198 

(trundameen analyses’. 709.770 

us a lorngc plant in 

Sweden. 771 

notf<H, Mlmi. 651 

lemwoni, noics. II. S. D. \. 498 

Phanerogams, Noiih American, index of 

new .species, 17. S. D. A ... 374 

of western Texas, IT. S, I) A 84 
tracheal wood idem on Is of.. 510 

Philadelphia eon nanus. noics, Minn. 650 

pnrtloniauus, noics,Minn. 630 

grandiiUu us. notes, M inn. 050 

Phippda alt pda, notes, l r . S. D, A. 851 

Phletun pea tease. (See Timothy.) 

Phloem, internal, study... 692 

Pliloridniu and pilocarpine effect on fori na¬ 
tion of milk sugar. 78! 

Phlox deivssclta, notes, Minn... 654 

Phlyctama andenoni, notes, l ; , S. I). A. 950 

Phtwta beta' on sugar heels .615,872 

Phomc cydoibhr, not c\s . 401 

K.d . 657 

salaui , notes, N. J. 51 

Phorodon ham uli , not cm, O. S. 1). A. 81 

Phosphate deposits of Florida, Ain. College 337 
market in Cernumy. 614 


of ammonia, analyses, Mass. State 903 
calcium. {Sue Calcium phos¬ 
phate,) 

lime. (See Calcium phosphate.) 
potash. (ATV Potassium phos¬ 
phate. 

soda. (A’eeSodium phosphate.) 


Phosphates,aualywes, Ala. College. 337 

U . - .. # ... 2U 

and casein, ruUtiinii to lactic 

fermentation . ... 987 

comparative tes Is .HOI, 985 

Mass. State , 27 

enwhs availability to different 

crops, Me.. pit 

com j umit ivo tests, Me... 131 

determination of lime lu.. 983 

fixation by humic acid. 388 

Florida, ami lyses, Mass. State. 26,337 

for fruit. 876 

in milk.784,873,978 

mineral, analyses, H.ff.. 25 

reaction with iron sulphate ... 206 

Redon da, Alto-Velo, and Los 

Roques. 222 

rich in iron, for superphosphate 

manufacture... 388 

South Carolina, analytics, FT. 3 25 

for peas, Me .. *32 

’ i tni-mnu \i A liCJI 
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P.tgi 

Phosphates, Smith Carolina, for win at, 

, Ma.-s Stole , . . ., 2' 

use on Uothlundiv marshy 


% NOll 4.... O'* ' 

Phosphate' muiuitcs, elfert on sugar eon 

tent of b ads . - 5»e 

mall, analyses, < State 5>M ‘ 

slug, determination of hum in 9n.i 
Phosphoric arid 

as related to uMmmon of plants. <>13 

Iiiiitoiu in plants#..- 681 

avnilidile, hi eotlui*seed meal, S. <h. MI 

availability of dillcrent formMe . I- 1 

determination.- * * l hi* 915, 

:w7, r»s t, mss, t»77, sto, utm, *>:t 

determinations,conversion tables.. 221 

exeretionasn (Verted by musculo i* work.781,1)70 

otU’ctr on format ion of chlorophyll. 311 

in holio inoal,solubility.... 378 

rollon Hood moul.determination, S. <J 902 

ground horn*,solubility.. 222 

Thomas slag, UrtenninatloH ... .087,501, filti 

reverted, determination... 612 

Vfc... 4M 

soluble. determination —.. <11 - 

Phosphorus factory refuse, analyses . ..... 25 

1 *hoxopteris, sp., notes, i diio.. 8 >9 

Phmgmldiit mfragadee, not os, Ohio . 411 

spp 'ioavnb, not es, S. Dak. 60 

spp. in Ohio . 411 

snbeortimm, notes, S, J ink ... 50 

VhyUaehom granting notes, S. Dak. 50 

JViyllupham numb van if alia, notes, R. T. 715 

I’hyUostieta oMIm'Im , notes, X.#). 50 

apU, notes, K. V. State*.. 020 

hortornm, notes, N. «T. 51 

hydrangeas, notos,NJ .. 51 

pinna , notes, V».. - *. 554,857 

sp. on beam*, notes, X.*T.. 52 

viula\ notes, N. 3. 51 

Phyllatreta viUnta, description and treat¬ 
ment, Miss. 254 

treatment. ltd 

Phylloxera at Dupe of tloml Hope, U.K. D. A. Hi 
development of stomata on hick¬ 
ory by, If. S. 1). A. 85 

repiessinu.... <115 

station.'- for treatment m Italy.. 25.) 

Physical factors in held experiments. 155 

properties of soil ns related to cul¬ 
ture of plants ... 528,027 

Physiology and chemistry of the leaf. 1)84 

Phjmmrpns opnlfolinSi notes, Minn .. 050 

Pkytophihom injestans. (See Potato hiight 
and Potato rot.) 

plmeoli, notes, XT. >S, l>. A...., 950 

Phytoptuspyri, notes, Can... 457 

treatment, XJ, S. D. A. 607 

J'ieea alba, notes, Minn. 655 

eagle man ii. notes, Minn... 655 

c.veAsa, notes, Miun. 655 

nigra, no tea, M inn.. 655 

, pit age ns, notes, Minn.. 055 

Pieris imnuxte, notes, Miss. 251 

olerao%ce, treatmon l, X. U.. 58 


Page 

l*i* ns pn a Alev, notes, Min.. .... 251 

nttne. (See C.ibbagr butterfly, 1m 
purled.) 

P»»eoti weed, notes, Tail .. 591 

l*i i adia fnnhii, notes S Dak .. 50 

I hi**, breed 1 est s, Mass, SI at e .. 08 

Croon unfa. 800 

elfeel. of corn e.<»ekle. 9f* 

feeding cooked milk from cows with 

toot and mouth disease. .. "1)80 

tipper?men Is . 108,784 

Pan.411,512 

Io,\.l.187,712 

Md. 58 

"Mass. Stale .... 08 

Minn . .. 121,425 

X.Y. Cornell .. 572 

X, Y. State. 262 

Ore. 485 

Utah. 758 

VI. 484 

frozen wheat for. Cun. Blit 

grain n. silage for, Utah. 758 

ground iw. ungmund grain for, Can . 512 

in-and-in breeding. 800 

manure from, Mass. State. 08 

nitrogenous vs. carbonaceous rations 

for, N. Y. Cornell. 578 

raw PS. steamed loud for, Cun. 512 

roots os .dried food for, Utah. 485 

skim milk with ground or nnground 

g mi u for, Can.... 512 

steamed vs. raw food for, Can.. A 11 

winter feeding, Imva. 187 

Pigweed, not us, Ore. 47 

U. S, L). A.. 09!* 

root system, N. J. 46 

spreading, root system, N. J. 47 

winged, notes, XT, S. 1). A. 099 

Pilocarpine and phlorhlsdn elleufc on forma* 

t ion of milk sugar. 781 

Pm borer on sugar eatie, U. M. 1), A .. 375 

Pine, Austrian,notes, Minn .. .. 055 

bark beetle,injury to forests by, XJ, $. 

X). A . 099 

dwarf, notes. Mum. 055 

he.ny wooded,notes,Minn . 055 

JNornay, notes, Minn. 055 

plants neemupanying in Uermuny.. . 870 

red,notes, Minn.. ... 055 

►Scotch,notes, Minn. 655 

* S Dak. 839 

rate of grow t h, S. Dak. 45 

white, notes, Minn. 6I>5 

ra t e o f gro w tl i, S. Dak . 4 5 

Piucapples, analy ses, Conn. Starrs.. 59 

X'ink, French, notes, Ore. 47 

Pirns mistriam, notes, Minn... 055 

mvgh «v, notes, Minn .... 055 

pimdenwtf, not ex, Minn .. 055 

rntiuvb ct, notes, Minu. 065 

strains, not cs, Mi mi. 055 

syl vatlm , n< >ios, Minn........ *. 056 

Pipette, new form...388,516 

Pitoxnerimonts with nrairie soils, Miss.... 714 
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Page. 


Pithy gall of blnckbcn :«*s, mde.*. <)liio - - - 838 

PhigioehUa vnginied, notes, W. Va ... b42 

Plantain,lance-leaved. notes Oh<. 47 

Vt. 472 

ronl system, N. 4 10 


roof. system, N »J. 

Plant and wood distribution, Cal. 

bug, tarnished, not os, Ohio - 
diseases, spread by moan -» of seed .. 


treatment, U. S. I>. A. 500 

fa nine, notes, U. S. 1>. A. 5(17 

growth and gas pressure, relations. 871,958 

as affected by soil wafer. 014 

in electric light, N. Y. Cornell 052 
soils of diilerent proper! »es 081 

sunlight and shade. Hit 

inversion . 512 

moasiireuients*of,lSr. Y.Cornell 352 

lice, cabbage, notes, Utali. 58 

parasites,Utah ...— 58 

in egg slate, destruction, U. H. 

D. A. 8t 

kerosene emulsion for, Wis. 173 

spp., notes, IT. S. 1). A. 201 

Va. 840 

louse gall, sumach, tannin in, IT. S. 

D. A. 008 

grain, not os, V. S. IX A. 204 

respiration, effect of light .857,870 

Plants and insects, interrelations, TJ. S.IX A 283 
the air, carbonic acid and oxygen 

exchanges ..448,517,870 

collected by TT. S S. Albatross, XT. S. 

I). A. 374 

in Indian Territory and ad« 

jacent regions. 580 

on Cannon Island, IJ.S.D. A 374 

growth of liguided parts. 013 

herbaceous, Cifeet of electric light . 315 

injurious to stock, 8. Dak. 92 1 

inland, structure of the assimilating 

tissues of stems..... 314 

localisation of oxalic add in.. 083 

sampling, Idaho. 950 

shade loving, intensity of respiration (513 
transpiration and absorption as af¬ 
fected by freezing. 0H0 

tropical, preservation during trans¬ 
portation . 517 

l’hwmodiophvra brassiere, (See Club root of 
cabbages.) « 

calif or trim, notes. 389 

1 'lasnwpam geranii, notes, H. J _........ 51 

, haUtedii, notes, S. Dak.... 50 

pygmeeu, notes, ft. 3 . 51 

vitieola , (See Downy mildew 
of grapes.) 

Plaster. (See Gypsum.) 

Pkmru-pneiimonia, eradication. 227 

PUuropogon ealiforniemu, notes, U. S. D, A 951 
refr actum. notes, U S. D. A .., 951 

Pimm bmnneus, notes, Me. 351 

Plowing to different depths for— 

potatoes, Utah. 44 

vegetables, TJtab.. 44 


Page. 


Plowing, spring, for checking evaporation 

of soil water, Wis... 122 

Pin bright hi morbom. (tire Pluck knot ot 
plums.) „ 

Plum, apricot, notes. ft r . Y. Cornell. 919 

cureulio, notes U.S, IX A .. 201 

Va . 830 

remedies, Ark. S28 

Mich. 417 

n.j. 57 

leaf blight, treatment, U.8 1>. X . 500.955 
wood, diseased, analyses, Mass. State 44 
sound, analyses, ’Mass, State.. 44 

I*hmie-iuoth, raspberry, notes, Ohio. 839 

Plums, analyses, Cal. 918 

black knot, Conn. State. G5K 

Me,. ;m 

ft, Y. Cornell . 830 

ft. Y. State. 55 

Va. 837 

brown rot, Conn. State. 058 

Vt. 471 

classification of varieties, N. Y. 

Cornell. 10*2 

culture experiments, ft. Y. State ... 232, 

fertilizing constituents, Cal . 921 

shot-hole fungus, notes, Va.. 837 

varie ties, Cal.. 918 

Colo. 053 

111.*. 100 

Iowa . 727 

La. 352 

Me. 555 

Mich. 550 

To mi. 052 

Utah. 053 

Plum-leaved spire a, notes, Minn. 050 

Plum-stono oil as an adulterant; of olive 

oil.A...»*.. 980 

PJusia brass iea\ notes, Miss..... 254 

Ok la. 351 

Plutella vrvcifemrnm, notes, Iowa.. 435 

Miss ......... 254 

Poa alpina, analyses .!.. 709,770 

notes.. 771 

arachw'fera. (tier Texas blue grass.) 

argot tea, notes, V. S. IX A .. 953 

artiea, notes, tJ. 8, D. A. 951 

boldmleri notes, IT. H, 3). A .. 951 

compmira, notes, S. Dak. 925 

emfinis , U.S.D. A. 951 

douylnsii , notes, U. S. IX A. 951 

ft niUeria na, notes, TT. S. IX jv... 951 

glumaris , notes, l T , S. I). A. 951 

howellii , notes, U. S. I). A. 951 

kelloggii. notes, U. S. IX A... 951 

macrantha , notes, 17, tt, D, A. 953 

nervosa, notes,* IT. S. IX A. 951 

prate ns Is. (tiee Kentucky blue grass.) 
pvlchella var. maj >>\ not es, U. S. IX A . 951 

purpuraxems, notes, TJ. S. IX A. 951 

thmberiana, notes, U.S. D. A... 983 

unUaterulis , notes, TJ. S. IX A „. 95i 

Podaxon mexicmxum, notes, 17, S, I), A. 95(5 

Pod blight of 3tea 11 s, treatment, ft*. 0. 85 
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t rut aright, notes H. Dak . 50 

Poisoning b.\ copper on grape le.n es 22 ) 

, \ ew* ,.. ...... 615 

Poison oak not ft*, On*. tT 

iv,\, notes, <»re ... (7 

1’okcr plant, notes, Minn. . 05 i 

Poland-Chiim pigs, feeding <\pcnmeuts 

Mans. Stale. .. 0* 

Pole sweat of (olmeeo, study, Conn. State ICS 

Polish privet, notes, Minn.. 655 

Pollen, coloring matter... 41s 

tube* of gymiUMpenns. .. 870 

Pollination of fruit m by bees, flan. 51)5 

secondary effect, Me .. ..... 514 

Pofgyoinim amrahur, mol. system, Ts r .,).... til 
eottt'ofrrrlH't, notes, U, S. Ik A. . 090 

root s>stem, N r .»f. (8 

cmphlatum, not oh, Minn. 954 

duwrtoritm,n *ot system, N.J . 10 

pt'nnaylmniaiw, root system, 

N.J.. 40 

Vah/aUi* rotuwius, amity sin, K. I.—.. 715 

not oh. U. f... .. 715 

Polygonum mkhaUnenw an a forage plant. 985 

Volfffh) httuum hrifold, notes, Mass, State.. 50 

Pomology, school at Florence, Italy.. MO 

Poplar, birch-leafed, notes, Minn .. f*53 

bolleano,notes, M inn... 055 

golden, notes, Minn.. 055 

leaf beetle, notes, Midi .. ■! 17 

Lem tarty, note#, Minn... 053 

ttusshm, notea, Mimi .. 055 

silver, notes, Minn... 055 

tulip, notea, Minn. 055 

while, notes, Minn. 055 

Po j >1 ars, notes, S. Dak. 829 

mat, notes, Mass. State. 50 

J*opvhnt ftlbti, notes, Minn. 055 

betulijblia,md, oh,M inn ..... 055 

certlnrnsix, notes, Mlim. ... 055 

rate of grow tit, S. Pali 45 

faxtighm, notes, Minu.... 055 

fotmifulUi, notes, M tuu. .,. 055 

monilifmi , notes, Minn...... 055 

nulrxhrr, rate of growth, S. I >nk_ 15 

MjrttwhirlU9, rate of growth, »S. Dak 15 
xlhrrim, var. pgmmuialU', notes, 

Minn. 055 

trohsky, notes, Minn. 055 

Porcelain, passage of solutions of casein 

through.... 870 

Porcupine grass, not es, IT. S. D. A. 009 

Pork, analyses, Conn. Starrs. 59 

cost of production, Mass. State... — 08 

l'ortulnm olemcea, root system, K. J. 40 

Post oak eoeoid, notes, TJ.S. 1>.A....... 204 

Potash and magnesia™ 

earlx mate, analyses, Conn. Stitt e. 912 

sulphate, analyses, Conn. State... 0l)2 

N.J. 25 

for tobacco, Conn. State.908,9U9 

Potash, best form for tobacco, N» C. 710 

* determination —....83,117, 

„ 510.083.580,012,781,980 


Ibr potatoes, Ky.. 7J0 

tobaeeu, Ivy .. 710 

muriate. (,SVe Muriate of potash ) 

halts, as insect ieates, Vt. 47.1 

for heet nematodes . 015,089.1(70 

solution tor pear tree ps t s Ha, N. V. 

Cornell . 475 

water soluble, in rot ton-seed meal, 

S.C... 901 

Pol.iHsm-platiiiio chloride, reduction. 782 

Potassium carbonate for tobacco, N. G. 710 

hydroxide, iron in. 981 

iodide- - 

for lump,jaw of cattle. 107 

TT.N.D.A. 7*8 
nitrate for tobacco, Conn. State 908.9U9 
phosphate, analyses, Mass. State 903 

sulphate, analyses. 787 

Conn. State... 902 
Mass.State ... 20,27 

. N.J. 25 

for tobftuoo, Conn, 

State. 908,909 

v#. muriate for tobacco, 

N*. Y. Cornell. 821 

Potassium sulphide for— 

anthracnosc of beans, hi. Y. State. 558 

blight of carnations, N.J.51 

celery blight, CJoim. State. !>29 

diseases, N. Y. State . 920 

grainrusiSjU.S.D.A .. 955 

smuts, S. Bale. 50 

mildew of cucumbers, Mass. State,. 19 

potat<i Mjnb, N. Bale. 92(1 

Potato beetle, Colorado, treatment, $ .0_ 58 

beetles, notes, Va. 840 

blight. ( iSae also Potato rot.) 

in Brittany. 594 

nature and treatment— 

Conn. State. 928 

N. V, State. 259, M\ 

Vt . 47 i 

AVis. 170, 720 

bugs, destruction by quails, U .S. D. A. 0(18 

bulhlets, Chinese, culture experi¬ 
ments, Mass. State. 39 

disease dun to Marrotsporiu hi. sp., 

Mass. State. 49 

diseases undetermined. 490 

Vt. 471 

pulp from starch factories as a feed > 

Sng stuff. 519 

rot,injury by. 490 

notes.503,594,872 

Conn. State. 059 

Del. 109 

Me . m 

N.J.;. 51 

U.S. I). A... 955 

treatment. .399,592,594,804, 872,071,983 

Conu.State..... 928 

Bel. 109 

n.c. . 53 

Vt. 471 
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Page. 


Potato rota, antagonistic relations. 400 

scab, not es, IT. S. lb A. 950 

treatment, TVI icli. 818 

K. Y. .Slate. r>r>» 

K. n.ilv...* 020 

stall' weevil, notes, Iowa. 7111 

tuber moth, habits, U. S. 1>. A ... 088 

wild, of the Mexican region, Ill ... HIT 

Potatoes, analyses... OS l 

Conn.Storrs .. 59 

assmiilnt ion of carbonic acid b,> . OKI 

bacterial disease, lie!. 100 

Cetewayo, analyses. 981 

condition and acreage, U. S. l>. A. 203. 

283,431 

cooperative fertilizer experi¬ 
ments, Me. 132 

crude phosphates for, Me. 131 

culture experiments.10S, 872 

Colo.3 Ml. 017 

Mass. State - 39 

Utah.30,818 

in Franco. 879 

determinat ion of st a rch in. 389 

fertilizer experiments. 108 

Kj . 710 

La. Ml 

Mich. 817 

N.C. 30 

Utah . 818 

W.Va. 819 

field experiments, Utah. 30 

for milch cows, Iowa... 181 

irrigation, Utah. 838 

leaf blight, I) el... 309 

physiological studies.... 871 

planting different numbers of 

eyes, Ind. 400 

planting different-sized tubers— 

La. 140 

Md. 38 

Utah. 818 

planting in bills and drills, Wis.. 141 

Maryland vs, Vermont- 

grown seed, Md.38,721 

tubers with seed ends 

rem i> veil, Wis.. 141 

Whole tubers vs. cut¬ 
tings— 

La. 140 

Md. 38 

Utah.30,818 

W. Va. S19 

Wis. 141 

wilted or sproxited 

seed.222,872 

plowing to different depths for, 

Utah. 44 

preparat on of seed . 222 

production and distribution, U. S. 

XI. A .. 845 

of inside tubers. 985 

respiration in. 782 

second crop, culture, N. C. 29 

grow th, transfer of starch. 959 


V Pa 

Potatoes, seed distribution. Can. 43(1 

sprouting, metabolic changes .871 858 

transfer of starch in . 871 

starch content. 149 

and yioMasnffV-eted 
by starch content' 
of Heed 959 

storage, N. C. 39 

sweet analyses, Conn. Storm .... 59 

Ivans. 175 

black rot, notes, "N, *f ... 51 

heutmeui. N. O.. 55 

cult urchin the United 

States, Md. 725 

fertilizer experiments, Aid 720 

N.J. 39 

mold, N. d . 51 

soil rot,N.,1. 51 

storage, S. O. 252 

varieties, Colo . 354 

La.115.720 


Oklu. 727 

yield, Ark.. 825 

tillage to different, depths, l ftab 44 

undetermined disease, treatment, 

M'c.U.. 818 

varied ies...108,410,872 

Can .430,700 

Mich. 817 

N. Y.State .. 259 

Olda . 721 

Ore. 819 

Utah.30,819 

W.Va. 819 

Wis. 341 

yield, Ark.„. 825 

U, S, D. A. 500 


as affected by weight of 


seed. 876 

PotcntiUa fnteticom, notfos, Minn... 050 

Pol experiments in Spain. 875 

Poudorotto, analyses.....149.002 

Poultry, analyses, Conn. Stores. 59 

at Louisiana St at ions . v ,... 748 

ex peri incuts, X. Y, State,.. 202 

manager, report, lb I.. 2012 

Powdery mildew of— 

apples, tmilment, U. S.t), A ... 955 

cherries, treatment, town. 369 

currants, treatment, Iowa . 109 

cucumbers, notes, Mass. State,.48.49 

treatment, Mass. State_ 49 

grapes, notes, Va. 838 

Prairie hay, onal,\ sen, Kans. 175 

sons, pit experiments, Miss. 711 

Pratt's Food, analyses, Ale. 507 

Precipitates, apparatus for washing. 22t 

Precipitation, average hourly, U. B.l). A .. *429 

Preservation of eggs. 070 

manure.904,985 

milk . 092 

Preservatives for manure...*.452,088 

milk.223,9a'*' 

Pressure and auction apparatus, contin- * 
uous. 782 
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Pace 


Pressure. frnnsmK-dmi Dironah plants ... 51? 

Prices (if farm products. l r , S. I). A. 2X2 

Pricki.v ash, notes, Minn .. ... . <»5<> 

e»mfre,\. culture i'XIM'Im uu si 1 . 

Mas*.. Stain. 8", Ml 

comfrey, for pigs, N\ Y. State - . 2»*2 

lettuce, Holt's, Ohio . 4H 

Primrose, i‘\rnin.%\ rool system. N.d. i<» 

/ V//IMJ/-V hi ti cot l in, notes, Oliio .. .... 8‘9 

Privet, nnthracnnse, N, Y Cornell. 830 

notes, Minn. 

Prodcnfa Unentrlftt, notes, Ohio .. 

Pionnba, maxitlury tenineTes, U.S. 1). A , 008 

Proteids of asparagus.. 7X2 

flaxseed, Conn. State. 9;;; 

planks, crytrinllixctl, Conn. State 0.‘H 
■xx henl, Conn. Stat«. . - 981 

Prof ton in ha Hoy, an nilecied by limn of 

needing. 783 

corn, loss in ensiling and field 

curing, \Vis. 140 

food, effort, of inanfliriml 

supply—.. 781 

plants, unaffectedb\ phosphoric 

,netd supply—,. <581 

variation in rations ns atfcctmg 

nitrogen exchange . 889 

Protoplasm physiological elements . 510 

Prunes, mriljHCH, dal.157,018 

fertilizing constituents, Cal 158, 1(51,010 

nutritive value, Cnl .. 1(50 

varieties, Cal. 018 

Pruning of fruits, W. Yu... 7*28 

7 'ntnittt tmo'ricann, notes, Cal ..1(52. Hill 

twifHHtifoUa, notes, Cal...102,101 

caroliivithuii notes, Cal... 10“ 

enneata, notes, Cal. 105 

riemim t, notes, jUal. 105 

horhtltttttt, notes, Cal .102, 103 

il in ft ill ft , not es, Cal ... 105 

jlttptwica, notes, Minn.. 050 

manlhnrt, notes, Cnl.102,1(51 

pewnmifh'minti notes, Cal .. 105 

* Minn . 055 

pmniht , notes, Cal. 105 

fU'wHuUt notes, Cal. 105 

JV1 i un ..... 055 

w'/ium!!, notes, "N. Y. Cornell . 010 

tuthtnmhtiUi notes, (tal.. 102,101 

virginiana, notes, Cal .......... . 105 

3rt lull. 055 

Prussian agricultural experiment stations. 

report for 1801 .... 224 

schools,statistics ... 221 

Pmiodcrm mrpernotatm, notes, Mich... 410 

Pwiidotmiga taxifolia, notes, M Ins. 055 

P&ylltt pyrioola, notes, 17. Y. Cornell. 472 

U.S.D.A.<507, 851 

tripvn data , notes, Ob io.. „ 859 

Pf'dea tfi/oliatn , notes, Minn. 050 

Ptcridophytes, North American, index of 

new species, If. S. I). A .. 874 

of western Texas, tl. S. D, A. 81 

* • West. Virginia. 012 

PteHs atmUina, nptes, Ore. .... 47 


Page. 

Ptomaines from Hricroencmts tctniycniw . 015 

in cheese. 781 

Publications,aeimmltural, of [fitly. 2!i 

foreign, abstracts ol ariteles 85. 

221.280.075, 118,501, 
5s:i 070, 706, 851 058 
titles ot articles in... 100. 

221,010,387, 448, 510, 
(512,092,781, 870, !)S8 

of New Jersey Stations. 70 

North Carolina, Station... 754 
stations.list. 110,229,321, 393, 453, 
524,022,0* 10, 877. 780, 903 
XT. K I>. A., abstracts..77,108,270, 


371.429, 198,578,000, 755, 844, 951 

IT. S. 1». A , list.109,228,320, 

393, 153, 523, <>21, (598,788, 877, 993 

Public schools, agrieull are in . 097 

Pmuiiiiiu ttvi'Sfi r,\ notes, IT, S. I). A. 950 

bactholonmoii, notes. 020 

MtrhhX notes. 020 

c nronuta, notes, Town. 415 

K Hal?. 50 

eoncolciili, not on, H. Dak.. 50 

eat acuhita, notes, S. Dale. 50 

yen minis, notes, Iowa. 415 

S. Dak. 50 

hcVmnthi, not os, S. Dak. 50 

•mayttis, notes, Ohio. 4U 

men tin *», notes, S. Dak . 50 

ni lent ha, notes, U.S. 1). A . 950 

towuttnmwhx, notes, V. S. D. A. . 950 

pallida , notes, Ik S. 1). A. 950 

polygon /, not es, 8. Dak... 50 

prcuaiithin. notes, 8. Dak. 50 

pnmi, notes, 8. Dak . 50 

rctljicltfitp, notes, U. S, D. A. 950 

ndiiijo rera, notes, Iowa. 415 

Mass. Slate . 51) 

upp. In Ohio. 414 

#//par, notes, S. Dale. 50 

mibcaUafact* notes, V .8. Ik A. 950 

ftnv,met, notes, S. Dak .. 50 

vitila\ notes, S. Dak. 50 

xanthii, notes, S. Dak... 50 

Pumpk ins, analyses, Conn, Stores. 59 

varieties, Colo. 352 

Purdue IT nl versify, bulletins. 100 

notes .. 318 

Pure cultures for fermentation of apple and 

grape must. 517 

ripening cream.22 5.987 

of yeast, investigations. 517 

Purple birch, notes, M inn... 054 

red vetch as green manure for 

wheat. 208 

Purple-leaved barberry, notes, Minn. 055 

Purslane mold, notes, N. J. 61 

root system,N.*f .. 40 

Putrefaction, liberation of nitrogen.* 875 

Pymlhl of the usage orange, notes, XT. 8. 

D.A... 668 

Pyramidal grapevine caterpillar, notes, 

Ohio .. 839 

PyrcUinim as an insecticide,Minn.. 932 

Vt. 475 
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Page. 


Pyrethrum for cabbage caterpillars. 805 

cotton bollw onus, U. S. D.A. 201 

preparation and use, Vu -. .. 840 

Wyo . .. 1711 

Pi/rethrmn roseum ,notes,Minn . 051 

J’yrophilapyramidoides. notes, ()U i<> - . - 800 

Pyrophusphoric acid and mot a phosphoric 

acid in cotton-seed meal, S. 0 . 001 

Pyrophosphoric acid and metaphosphorir 

acid, separation. *187 

Fyrrhantxa Isabella, notes, Oliio. 80S 

Pijrus amerimna, notes, Minn. -. 055 

aucuparia, notes, Mmn. 055 

coronaria. notes, Minn. 055 

japonica, notes, Minn. 050 

saliinfolia , chemistry of dm elopmeuf 4*10 

Quack grass. (See Couch grass.) 

Quails vs. potato bugs, XT. S. D. A. 008 

Quarantine against scale insects in Cali¬ 
fornia, IT. S. D. A. 284 

Quassia wash vs. kerosene emulsion, IJ. 8. 

D. A. 284 

vs .kerosene for hop louse,XJ.8 D.A. 84 

(Juereus alba, notes, Minn. 055 

coecinca , notes, Minn. 655 

maeroearpa , notes, Minn. G55 

rubra, notes, Minn. 055 

Quince blotch, notes, K. J. 657 

undetermined species....... 401 

diseases, nature and treatment. 400 

K.J. 050 

fruit spot, notes. IN'. J. 656 

J'apan, notes, M inn. 656 

leaf blight, nature and treatment, 

Conn. State. 658 

treatment, U. S. I). A .. 055 

spot, nature and treatment— 

Conn. State... 658 

U.S.D. A. 500 

treatment, C onn. St ato... 020 

rust, notes. 400 

N.J. 656 

Quinces, black rot of.... 401 

Conn. State. 658 

$r.J. 656 

Mon ilia fructigima, on, N. J.... 658 

pale rot of... 401 

k.j. m 

Ilhizopus nigricans 011 , N. <J -.. 658 

ripe rot of. 401 

K.d*. 657 

varieties, 111. 106 

Mich... 556 

Radiation, terrestrial, Colo. 635 

Radish, white, notes. Me ....... 334 

wild, root system, N. S . 46 

Radishes, electroculture, X. Y, Cornell. 351 

varieties, Colo. 352 

Utah. 828 

Ragweed, notes, Can. 591 

U. S. D. A. 090 

root system, N.J. 47 

Rainfall as influenced by the moon. 876 

observations, Iowa. 405 

Rain water, chlorine in. 522 


rage. 


Ramie machines, tests, U. S D. A . 425 

varieties, Mex. -HI 

Ramularia areola , notes. Ala. College. 834 

annotariai, notes. S. Dak. 50 

(vnrims, notes, S. r Dak ....... 50 

tiiUthhn. noies, S. Dak - ....... ,% 

.Rancidity of but ter, cITeeton volatile acids 781 

Pan mi cuius an is, root system, N ,f. .... -Hi 

bullwits, root, system, N.,l- 10 

Rape,analyses, Minn. 733 

as fall pasture for sheep, Minn. Pit! 

cake,determination of Milne. lit! 

culture experiments, lowjf.. 72.” 

Mass State... 661 

Mmn. 116 

in Canada . 2<)9 

mustard oil in. 973 

oil content. 615 

Rttphanus raplutnistnun. notes, Mo. 331; 

rout system, N.4. 46 

Raseal leaf or ampler in Texas, If. S. !>. A .. 373 

Raspberries, varieties, Can. 136 

Ill. 106 

Mass. Hutch. 918 

Mich .. 550,917 

Minn . 651,653 

Ore. 651 

Ya. 728 

Wia. 105 

Raspberry anthraenose, notes, Conn. State. 059 

treatment,N".J ... 51 

beetle, American, notes, Ohio . . 839 

cane borer, notes, Ohio. 8)19 

maggot, notes, Ohio. 839 

geometer, notes, Ohio. 839 

gouty-gall beetle, notes, (Miio... 839 

insects, Ohio. 838 

leaf roller, notes, Ohio. 839 

plume moth, notes, (duo. 839 

n lot. borer, notes, Ohio.. 838 

gall, note, Ohio. 838 

8awtly f notes, Ohio. 838 

Rations deficient In albuminoids, results of 

feeding....r.. 986 

feed ing, calculation.. 6 

K. O. 935 

for dairy cows, Win. 740 

Raitlebox, notes, S, Dak. 924 

Raw cotton seed, digestibility, N. 0. 736 

vs. steamed food for pigs, Can. 4H, 512 

Reciprocity and agricultural exports. 578 

Red cedar, notes, Minn. 655 

clover, American, characteristics. 875 

analyses,Jat. 046 

culture experiments . 149 

La. 016 

M tan. 248 

rotation with wheat... 872 

elm, notes, Minn. <rcfi 

grain beetle, not es, Md... 253 

maple, notes, Minu . 651 

mulberry, notes, 5L Y. Cornell.. 553 

oak, notes, Minn.. 055 

pine, notes, Minn.....S.. 055 

scale,notes,U.S.D, A . 20 
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Redsculc. iwriedto.new specie-* V S IV A »*w 
spider alit’t'liny, violets, u*»lX *1 .... *d 
turnip \\<*o\il notis <km -- *"* 

vetch us green iiummv l*n* w lu.it .... 2WS 
Red-berried cbhr, note-*. Mn -11 • 

Red-humped apple tree caterpillar, note/, ^ I 

Ohio.. ■ K’ s , 

Red loeust,notes, V<>. I». A - ^ ’^ i " j 

Redtop, analyses." n 

l,a ... <•»« 

Miw.......... '•'** 

Nil. % .•••* I';* 

»h a forage plant In Sweden .. '<‘dJ 

culture (experiments. Mums, State .. IW 

Miss .. 2 is 

Rod-twigged dogwood, notes, Minn . rw « r > 

ihslonda phosphate, ievrtli/ing wiluc . aa - 

Kfii«<*iny: sugars, det ormimiilou with nlka- 

1 ino copper solution .. 98,1 

Reed,common, notes, Minn.*. 

variegated, notes, Minn. 

Reforestation or mountains and dr.ung up 

of streams. p, “ 

Reichert-Meissl yu-tlmd for butter inml*sin m 
proms for lmtler and other fats.. Ill** 

Reindeer ihohh, a mtlysos.•. u7a 

Rennet, into of different amounts in cheese* 

making, N. V.Htuto... J J ‘» 

llCttCUCI gl'ItSS, notes, M 1 h« .». *' tfi 

Resin and oil duets, origin.*. fl 70 

wash for pear iron pay l la, N. Y. (’or* 

null..-. f; { 

Respiration in potatoes. 

, Intensity of shade-loving plants HR* 

iutermoleculur, in plants. 221 

of plants in sunlight amt 

shade.ai4*KT« 

observation on... M? 
Itetinnxpam ptmnom , notes, M5m .......... Ka.% 

MtthiUn*, sp M in asters, (loan. State....... 0:w 

Klmnitiose, feeding experiments with ...... 510 

Hhmmm eatha rUtm*, notes. M inn .. «•"»« 

Rheumatism in Worses, N.lhik. 1 1« 

MivumntohtU’XTilnth n.Hp., notes. IRS. IV A .83, m 

tih iguimi ntyrimi*, notes, A la. i Allege. 8,52 

on quinces, N.d. f»eH 

Rhode faland Stat ion — 

additions to equipment... 2t2 

bulletins.a47.«*T f 4l«,7ir*.7l5.ttl7 

report....242,214,240,«252,251.2152,2M,2<5 

Tthoditex mdimm , notes, < Hilo.. 838 

Hhadoikndrm, spp., notes, Minn.. ■ Mi 

Jihothjmmm palmata, notes, li. I.. 715 

Hhopnhnta vacoiniana , notes, Wis. 838 

Rhubarb stems, analyses, Conn. Si orrs..... fill 

varieties, Mtich. 55<> 

lihvn cot mu a, notes, Mam. t»W» 

ilim'xilutHi, notes, Ore. t7 

* fltahra , notes, Minn. 05') 

toJC'irmlcndrmt, notes. Ore. 17 

typhitm, notes, Minn. Ml 

h*hymhitex Mentor, notes, ()hio. *‘>0 

Myoehojihom, n. grni. it sp., notes, U. S. 

I). A . M 

Mhyt'mm mtrinwm, notes, S, Oak. 00 


llihhon ur.i 1 -% notes. Minn. 

weed, notes, 11, T ... 

tithix ulptHiHH, notes, Minn... .. 

mm*inn, notes, Minn . 

N A'. Cornell. 

tfoHoiiiootnu, notes. M inn ... 

It lee, analyses. Conn. Sions.. 

hinls, notes, U. S. IV A . 

blast, while, notes, H, M, IV A ..... 
em’n,Egyptian, culture e\perinie.uts, 

Ca. 

eultivution,pi’<«luetion and dislrilui 

^tion, 17. H. I). A... 

eiilturonxperinianls, Im ... 

diseases, H. S. IV A..... 

let d. itrtltieialdigestion . 

uruh, notes, 11. S.lV A. 

fertili/ertests. 

held experiments. 

rust, notes, If. S. IV A. 

soils of Noel li (’arolina, l V S. 15. A 

South Carolina, If. S. 1). A .. 

stalk borer, notes, If. S. XV A. 

slareli. manufacture.. 

water woovil, notes, IT. S, TV A. 

h’H'htn'dHoithi umbra, notes, Miss.... 

Ripening of apples after picking. 

cheese, abnormal. 

Ripe rot of grapes, notes, Miss. 

quinces, notes. 

N.J. 

UitienbaeU maple, notes, M inn.. 

River water, analyses, Cal... 

Road dust, jml\orbital, for e berry slug 

Mich. 

Road-making, methods... 

Roasted notion seed, digestibility, N. C. 

Robin, food, Ohio... 

HobhiUt pmularncia. notes, Mi mi. 

Robust locust,.notes, IT. fe>. D. A . 

ltoek elm, notes, Minn.. 

Rocket, }, ellovv, root system, X. J .. 

Rocks, action of iron oxide in.. 

Rock weed, Hat-stalked, anal.\ses, R. I .. ... 

notes, II. I —.. 

round stalked,analyses, R, I ... 

notes, U.X... 

Reeky Mountain locust,notes, Ohio.. 

D,S. L). A... 

Itmstrtiu uuravtiam, notes. 

X.,1. 

Rolling, effect, on germination of barley and 

oats, Wis.... 

water content of soils, 

Wis. 

yield of barley and outs, 

Wis. 

Root hliaM of sugar beets, carbolic acid for 

borer, clover, notes, (Jan.. 

giant,, notes, (>hio..* -. 

raspberry, notes, Ohio.. 

crops, cult uro e% pertinent s .- • • ■ ■ 

W*o. 

machinery for culture.. . 

cud adenitis, ecll-woll utrifitlon. 
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EXPERIMENT STATION RECORD.^ 


I'ago. 


Root feeding. vertical extent, W is. 12S 

gallnematode of tom aloes, X. Y. Cornell 858 

raspberry, notes, Ohio. # ’ 8 

galls ot cotton. Ala. College. *>85 

gralting, whido and piece root, III ... W* 

growth of plants. 822 

knots on frui t trees, Cal. ,r> 03 

grapes. Cal . ' r,(, 3 

maggot, squash, notes, Colo. *>K 

rot of alfalfa, notes, Tex. 470 

beefs, notes.-. 

cotton, pure culture. 400 

peas.AId. 44 


tubercles ot Lcgimhiosae 200, 876,388,’’HTG,084 


Conn Storrs - 15 

effect of hu¬ 
midity on 
the develop¬ 
ment . 084 

gas exchanges 500 

peas, dimorphism.015,517 

physiological lunefcion. 870 

Roots and hay rs. corn silage for cows, Can 410 

of tobacco, analyses, Va. 31 

weeds, study of, N. 7T. 47 

vs, dried food, Utah. 485 

Root worm, Soul hern corn, no! oh, (>liio .. - 839 

Roba bland a, notes, U. S. D A. 003 

Rose chafer, notes, N". 3 . 56 

Ohio . 889 

Va. 840 

leaf roller, notes, Mich.. 410 

of Shar<m, notos, Minn. 055 

saw flies in the United States, U.S. D. A. 372 

scale, notes,Ohio. 849 

slug, notes, U. S.D. A..372,852 

wild, notes, U.S.D. A. 099 

Hose worm, bristly, notes, U. S. I). A. 372 

curled, notes, U. S. D. A. 372 

Roses, diseases, notes. "N". ,T. 53 

Rosin weed, notes, IT. S. D, A... .. 009 

Rotation experiments, La.. .145,316,725 

Md... 38 

Hot, bitter, of apples, notes, Va.351,837 

black, of grapes, notes, 13onn. State — 658 

Tex. 658 

Va. 838 

treatment, &.rk.«, 828 

Bel. 107 

U.S.D.A. 509 

quinces, notes.. 401 

Conn. State.... 658 

R.J. 636 

treatment. Conn .State 92s) 
sweet potn toes, treatment, Y.C 55 

brown, of cherries, notes, Va. 837 

grapes, notes, Conn. State_ 659 

Wis. 729 

plums, notes, Conn. State_ 638 

. Vfc. 471 

stone fruits, germination of 

fungus, N. J. 52 

notes, N.J-. 52 

fruit, of tomatoes, N. Y. Cornell. 550 

liver, of cattle, notes, Ark. 749 


* 

* Pago? 

tlotol apples, Bordeaux mixture for. K^i 659 
lettuce fungus causing Mass. Slate t" 

peaches, treatment, 1M. . . 169,835 

1J.8.B. A . 500 

peas, root, M d. 41 

potatoes, injury b\ . . . too 

notes.593. 591, 872 

Conn. Slate .... .. 059 

Del. 109 

Me . 881 

N.,f . 5i 


r U.S.D. A. 955 

treatment... 80S), 592, 

594, 86|, 872,971,985 

Conn. State. ... 928 

Del... 109 

jsr. c. 

^ t.. 471 


tobacco stalk, lessened b\ fertilizers, 

Va.. 88 

tomatoes, treatment, N. C. 53 

pale,of quinces,notes . 401 

ripe, of grapes, not os, M iss .. 551 

quinces, notes . 461 

N.'T:. 057 


root, of beets, notes... 970 

stem, of eggplants, N.»l . 51 

Rots of fruits, study of. 399 

potatoes, antagonistic relations .... 460 

Rowen. analyses. Mass. State. 64 

of clover for soiling, Conn, Stem .v- 480 
mixed grasses for soiling, Conn/ 

Slum. 480 

Royal willow,notes, Minn... 655 

Uulmtt phwnicolcltsiux, notes, N". Y. Cornell ., 916 

Rudbedua hi eta, root system, N, J. 46 

Rum ex acetosella^ notes, Ore. 47 

root system. N.d. 47 

Rum ex crispm. j^SVe Curled dork.) 

Rumex hymenoftepalus, (See Caaaigre.) 

obtudfolius, notes, U.H, D, A..._ 699 

salicifoUw, notes, U. Si. O. A. 699 

Ruminants fed on grain alone, Utah. 841 

Rush, scaly club, analyses . 766,776 

slender, analyses. 766,776 

Rushes, value for forage in Sweden .. 772 

Russian cactus, notes, V. 8. D. A. 699 

golden willow, notes, lilinn. 635 

mulberry, notes, Minn. 655 

N.Y. Cornell... 558 

poplar, notes, Minn . 065 

thistle, notes, IT. S. I). A. 699 

willow, notes, Minn. 655 

Rust, leaf, of strawberries, treatment, N.C 56 
of apples and cedar apples, relation, 

Vt. 471 

notes. Va ..351 887 

barley, notes, Iowa. 414 

bonus, notes, 2s r . Y, State. 559 

carnations, notes, 2LJ. 54 

clover, notes, Mass. State. 60 

outs, notes, To wa. 414 

poplars, notes, Mass, State 59 

quinces, notes. 400 

3SU -*. 650 





































































lNlHCX OF SUBJIiOTri. 


10 U!) 


l\lgO. 


Rust, of rice, notes, U. S.T> A . •'•'ts 

r>e, note-., Ln\a....... 411 

Mas!.. Skill*. i»0 

wheat, n<»iis, Imvji.Ill 

V.s. h. a.-. . iir,n 

ml, «»r blaidvbej Ho i, ItouhiKMii Md Hi 

Rusts in Kansas.. 020 

Ohm .. Ill 

on grain ptevulotteo in 1892 * , 22 5 

treatment, U.S, Il.A. 951 

Rnlnbngn rot, it inlet ermined specie*. 400 

Rutabaga*, (Miltiiir, Iowa,...... 725 

, Mo..?. r>70 

yield and loml value per acre, 

Mo. ... 568 

Ity o after corn, It. 1 . 251 

amity ses, VI, . 470 

and wheat lltmr for bread making .... 691 

bran lor rows.. ...... 782 

bread, analyses. Omm. Slurps . 50 

condition August, 1802, U.S. P. A- 28.1 

outturn e\| erimeiits, Colo. 210 

La. i:."» 

\Vjvo . .. 825 

distribution-of seed, (but. 42(5 

ergot of, fovva . 4U 

fertilizer experiments, Mass.Stub* ... 27 

IM.... 251 

Vt. 170 

Hour, analyses, Conn. St ohm . 50 

and wheat Hour, mol hud of dis* 

i tingniMung,..,... 289 

for soiling, (Jnnn. SIoith. 480 

grass, Kaglish, analyses, Lit*.... 040 

Italian, culture experiments— 

Mass. Statu........ 28 

Miss... 218 

perennial, null lire experiments— 

Mass. Statu ..28,31) 

Miss. ?. 248 

production lunldistrilmtion, XL S. 1). A. 845 

rust, notes, To vva .. 414 

M ass. Stain. 50 

Hinut, nutos^'Mass. Slain. 50 

varieties, N. Mux. 111,821 

yield pur acre, IT. S, 1). A. 121 

Stt rehit r um ujjirimirinu., forms ami colors .. 783 
Huddle-bunk caterpillar, uolus, Ohio . .. 8558 

Sainfoin, culture experiments, La. 010 

Mass. SI a I o. fil'd 

SL A olm's wort, m>f ns. Minn... 055 

root system, N, J .......... 45 

Salicylic acid as an antiseptic, Va. 74 

determination. 613 

SaliMmna adiantifoli #, notes, Minn.. 055 

Sail® acuti/olkt, notes, Mitm., C55 

alba , notes, Minn. 655 

a urea, notes Minn. 655 

* caprm, van pendnln. n<dns, Minn. 655 

fmyitis, rate of growth, S. Dak .... 45 

hmi ijoliu, notes, Mitm ............... 055 

napoleouw, notes, M inn... 655 

pufywrea, vat*, pmdula, notes, Mitm.. (555 

reyatk, notes, yj«it.. 055 


| Pago. 

i Sain] us an anti loptiei, Va . 74 

j Mai'nh f Utli vtir. trn ,wt r.dos, 1LS. Jk \ ... ooji 

Salt, umihscs, ALtss. Slate.. .. <H 

elleut. nil digest uni ... 971 

esercinm of nitrogen irum 

the Imtty . 781 

for hens, N. V Si de . .. 262 

hay, analyses, Mass. Si ale. 04 

sic kites*, notes, flu . 36 J 

S dl peter u asle, amity ses, Mass, Stale. 26 

Sinnbitrith eatutdeask, notes, 51 inn . «5ti 

vtyrtt, \ ar. aturtt. notes, Minn ... 65(1 

n/i'tvjiiatf, notes, Minn. 650 

Sampling butter, Vt... 401 

elieuse... 110 

feeding si nil’s, N.J. 70 

fertilizers, .N.J . 70 

milk. 088 

Sand and sponge tillers for milk. 088 

Sandhur, notes, (T. S. I), A. 000 

root. s\stein, N A . 47 

Sami in soils, delorntinal ion. 38.8 

veteh as green Codder . 315 

manure for client .... 208 

time of seeding. 515 

Sandy soils, fertilizer tests on. 222 

tSunfoin, endure experiments. Mass, Slate .. 31) 

Hanitnty stations in the Italian Alps . 210 

Sun Jose smile, Cali fora in remedy, l T . S, I), A 852 

notes. X. Mex. t IS 

U.S. I). A. 203 

Sinmivft cxitiosa as alluded by irrigation, 

I f. S. 1). A... 606 

Super da <m )U'ohit, notes, Mieli. 410 

Sap llmv and capillarity ... 871 

Nupartctritt ojfieiiutlis, root system, X. «1. 45 

Saponin in corn eoeklo seed. 387 

oeetin’enee and recognition . 314 

SareophayaelmOkis, n.sp„ on ('imbextunerk 

«iM«,N.nnk. 171 

in the human ear, IT, H. 

I). A. 84 

npifrra,V. 8, D. A. 372 

Sarmptes settbivi var. sttis. notes, Ark. 749 

Sa image, analyses, (Jon it. SI ores. 50 

Savin,jumper,note,*4, Mum. 655 

Sawlly, currant, destruction of eggs, Mieli . 416 

dogwood, notes, Ohio. 838 

raspberry, notes. Ohio . 838 

rose, in the United States, U.S. 1). A 372 
sweet potato,description, U. H. J). A, 372 

Su.rifi Wirnwe. anatomy. 692 

Scab of apples. (See Apple *-eub.) 
pears. (See Pear scab.) 
potatoes. (See Potato scab,) 
aheap, kerosene emulsion for, JST. 


Dak. 171 

wheat, notes, Ohio.313, 1U 

Scald of eruuberries. Wis. ... 835 

Scale, brow u, notes, IL S, T). A .. 21$ 

olulopsis. notes, N Mex .............. 418 

convex, notes, X. Alex. 418 

cotton,v htesquUe, n, gen. ot. u.sp., 
poles, N. . 418 
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EXPERIMENT STATION REEUliO, 


Page. 


Scale, cranberry, notes, ATI's . 838 

insects. ehissiticatiou ami habits, N. 

Mex. 418 

fumigation,!! S. T). A. 8-1 

Ihmigutor for, 0. S. D. A. 8! 

notes Va. 819 

of California, 17. S. I) A ... 203, -81 

Kow Mexico. 418 

on poaches, IT, R. D. A. 28 ! 

parasites, importation, IT. S. 

D.A. 281 

treatment, ST. Mex. 418 

U.S.D.A . 203 

larren, notes, TST. Mex. Ds 

locust, notes, JST. Mex. tl8 

long, introduction into California, IT. 

sl I). A. sr»2 

rufous, notes, IT. S D. A. 281 

San Jose. (See San «Tos6 scale.) 

soft peacli, notes, N. Mex. 418 

Scaly dub rush, analyses. 7(50,77U 

Scarlet clover acquisition of nitrogen by. 

Conn.,Starrs.... It 

anahscs, La. 010 

culture experiments Cal— 307 

Del ... 139 

La . 019 

' M iss .. 218 

N.ff... 29 

N. Mex til 

digestibility, 17. C. 70(5 

for green manuring—. — 2 )8 

Cal. 057 

oak, notes, Minn. 005 

ScMstoccrea anuricana , notes, U. S. I). xV ... 7(50 

Schistocirila qliadrijlclu , n. sp. notes U. S. 

D. A. 374 

S'hiso 1 cm* privatus, notes, IT. S. J). A. 372 

Schizura ipoviaxc, notes, Ohio..:. 838 

unicornis, notes, Ohio. 8*38 

School of forestry, Fra nee. 783 

Schools and colleges of agriculture In Del. 

glum. 702 

Schvredier maple, notes, Minn... 1554 

Scmptenm tricincta, notes. |T, S. D. A ...... 00(1 

Scirpua cawpitosinti anuly sen.. .799,770 

notes. 772 

Sderospnra ymndn ivola . not es, S. Dale. 50 

Stsaletrialimn inuevUi , ala ) notes, S. Dak..... 50 

ScopelottoMit sldu.% notes, (>liio . 830 

Scotch pine, notes, Minn. 055 

S. Dak. 829 

Screw worm, notes, La... 75 

parasite, XL S. 1). A. 832 

ticuddertafurcv lata mi cranberry bogs, IS. »T. f >03 

Scurfy bark louse, notes, Ohio. 8 :o 

Scymnuslophanthee iu California, IX. S. D. A. OUT 

Sea kale, varieties. Ore.... . 050 

level, effect on soil temperature. 0W 

water, composition. 315 

# Seaweeds, agricultural value, R. 1. 715 

analyses, R. 1. 7J5 

fertdizing value, R. I...... 715 

food value, R. I.. 715 

Sedge* bog, analyses. .. . ,709,770 


Page. 

Sedge, slender leaved, an il \ ses . 709. 779 

.smaller bog, an ah -o\s . ..709, 779 


Sedges, value lor forage in Sweden. 772 

Seditm tt'h'pltinm, roof system, JS r , A.hi 

Seed control in Umuan.v .<.. . .. 982 

station at Vienna, report .. .. 018 

stations, equipment. . . . 891 

corn,selection, Ark... 897 

vitality as atVeeted h\ fungi 

rides, Vt. 172 

doveloiune.nl*, rose ire,ties. 092 

gormin ition in burnt earl h . 870 

guise, linrdnfss of seed font, . 872 

orchard grass, germinal ion tests, Conn. 

Stale.. m 

potatoes-- 

cutting, I ml. 100 

dint ihution, Can . 420 

effect of wilting. 872 

Maryland av.Veriuopt-g’rowii. Md.38,721 

selection and preparation.222,872 

Jnd. 400 

La. 149 

Md.. 98 

Utah . 39.818 

IV. Va.. 819 

W is. tD 

weight*, us affect lag yield... 8H0 

sorghum, analyses, Ivans. 175 

selection, ICans .. 721 

aq uash, globulins in, Conn. Sta tu. 934 

sugar beet, distribution, XL S. D. A , .81,1171'" 
germination as affected by 
elm meter of seed bod ... 590 

germination as affected by 
intermittent tem pent* 

turn.-. 591) 

timothy, selection, Min n. MO 

wheat, eotidiHons affecting, N. Dak ... 914 

gorn7i nation tests, H. Dak ..... 915 

Maryland o»> Kansus-grown, 

.Md. 39 

selection, Md... 39 

testing apparatus, desorlplion, K. I>.iK 015 

, iu Germany.792,793,882,982 

Seedling rot. of cotton, A la. College.. 832 

Seeds, abstracts of articles.. 557,923 

adulterations....* 015 

and plants, distri button, Cal. 557 

cabbage. Eastern v. Western grown, 

Me. 021 

distribution, Can... 439 

in Alabama... 097 

of plant discuses by .... fl85 

germination iu soil containing copper 

sulphate, X, V. Stale... 15 

germination of barley anil oats as af¬ 
fected by rol ling, Win —.. 121 

gennination tests..... 790 

Mo.A 334 

grain, germination tests, Can ........ 430 

grass, germination tests. 875 - 

Can.......... 439 

growth as affected by electric eiirrenfc 315 
localization of oils it^germination ... 918 r 































































INhKX 

OF 

srn,![•.< its. 1071 

* Vi 

in*. 

Dncv. 

Seed * of grape* awl dnipt*., on 


■sheep digeslion cxperiineiifa, Me . 

r.iiu 

fol ium ion t*f fir }i . . 

TSt'i 

N.n . 

73t» 

found 'u rntim'in !\ i» i.tti trntfo.N V. 

.vat 

fall pa'iltiring on rape, M inn. 

DO 

form 11 ... . 

fed on grain alone, D tali. 

811 

fomnfo, gu'* *D. m.d*ni\\\ \ (VuhcH 

dw 

fi edtng oxperimeuie .. .... 

OOP 

Wi.s 

dp* 

town . 

t'2(l 

i gurmimiiuMi {<■ «fo f \m 

mu 

Mo._ 

57U 

wnlei eunfout ,tf uifoetiug ’’.('imiiia 


Ptah.7iW,8t! 

Jinn amt k< cjuug *{n tint a -1 . 

IdM 

AVis. 

182 

W red, cn||« ( t ion , ,. . .... 

tot 

I «t,l 81, 200 

,201 

Si epnge wiilrr , i* tutu id, <'■*!«* ... 

urs 

liUidiaeiln, for West Virniniti. 

0118 

yWumb in *’* nolo ■, M eh .... 

■tin 

riinang in \\ isnm.sm. 

107 

rrfo’.nmp 'i.tihnJ* .. 

K , tf‘ 

mots r.v. dried food for, Utah. 

485 

Sepal at nr, Deri fouii, test «. V \ . foirn* 11 

:s«‘j 

seal). UeroMMir einnlrtitni for,IN. l>ak.. 

171 

skim milk fori\iDe, Iowa .. . 

Tiijl 

Nlieariun in \\ inter, Wib. 

184 

Sepm atom, tects . ... ... 

up; 

silage in. dried food for, filali .. 

7U8 

i *t*l.. .. 

1HK 

hoi let, notes, < Ire. 

47 

X. \ . CunieU....... . 


root M ( \.stem,N r . J . 

47 

Pi* . . :«U 

, rr.t 

turnips for, Me. 

570 

fr't'ho / at ij'nlti, iinfoH, Ohio. 

.sap 

SlieeplieiT ( \, notes, Mhm... .. 

050 

Si I’ihi'nt iimpi'lufifuilit i, notes, D. S. D. A 

1I5H 

StieopV fescue,culture experirnenlH, Mil ... 

38 

ttwfrftiinliettbt, note**, S. 1 Mk 

dll 

milk, Htudies on... :!9it 

514 

IttnpHiiu’x, notes, S. DA. 

do 

Sliellltsli, analysoM, ('onn.Storm... 

59 

vcrtntiiHt, notes, Yu ... ..... 

«U7 

Slu'/ihinlUt aryentea, notes, Minn. 

050 

iiiitnjbi on eunuitimm, N\4. 

hi 

Shnphei'd’M nuihO, Tildes, N.lMk. 

107 

nolens, DA , - 

fill 

o,«. 

47 

kictiit'intla, note4, S. Duk ..... 

no 

D.S.D.A . 

OOti 

fnu'uitfunid, notes, D,S D, A .. . 

add 

roof system,K.*f. 

40 

minwpiiru, notes, 11, ft, D. \ . 

ildU 

Shlpstuff, analyses, AVis..... 

173 

tvitothn'ti) notcN, »S. Dak .... 

dll 

Shoots, scalded, traimpimtiou.... —...... 

out 

pvt raw Uni, vnr. ei/n7, notes, X. Y. 


Shorts, hnekwliwit, analyses, Win.. 

171 

State . ...... . . 

«>!*0 

wheat', analyses, Kaim. 

175 

pirnpUirV*t\ not eM, V. S. D A ..— 

rfiti 

Shot-lmlc fungus of plums, notes, Va,. 

8*47 

JHllftltOHfU wan uote«, S, Duk ... ... 

So 

Sltropsllire and Merino sheep, crossing, AYis 

187 

print}, notes,S. Dak .... ...... . 

dfl 

Shrub, strawberry, notes, Minn. 

055 

rifow, not os, S, Dak . .. 

50 

Shrubs and trees, method of trimming. 

094 

ririity not oh, S, Dak —.... 

50 

for ornamental purposes, town. 

728 

fvUhwkittK notus, S. Dak . .. 

50 

species planted, Wash. 

922 

nninrf*, notes, V. tj, D. A . ... 

strut 

Shrubby eiinpuiibil, notes, Miirn...... 

050 

m wilt# on i.m’fttt'tt Mvn'nht Ohio .. 

4H 

Siberian pea tree, notes, Minn. 

055 

•»!»,, not oh, Mass. White., .... 

no 

tShln dlhtfii, notes, Cal... 

557 

mi ehryxuniheiumns N.»f..... 

fit 

Sieve plates in the traeheary sysletn of 


Ntu'butitt noni, iioIom,O hio ... ... ..... 


Ju’lfinnmimv . 

870 

Srt'k'ulhmil Vhservntoi ich In Ttal\ ...... 

200 

SitjnmrUd sp,, notes, N. Mex. 

418 

wtutlm* ul l'uilim, Duty .. 

2147 

SUngo, analyses, Mass. State....04,177 

Sorrudidla, culture experiments, La> . ... 

culture euierimetifo, Mass. 

IM0 

Minn. 

corn and soja Imiui, keeping quality, 

703 

state.. . . ..... roi.nni 

Md... .. 

30 

iruienhiMnn experiments .... 

782 

cr<»ps for, Ind .. 

151 

Service berries, variettow, Mini*. „ ........ 

550 

Aid.... 

30 


HOD 

digestion experiments, Aid.... 

OH 

U ptifi/firtutfii not OH, ( 4 olo.............. 

58 

X. C . 

730 

Midria foot system, N, *t . «. 

•*« 

effort on albuminoid eonsampthm, 


riridti, root syMtem, N. J.. 

48 

Aid . 

00 

Whadedoving plant h, intensity of respirn* 


for eattlo, Can. 

H07 

Hon......... 

m 

lambs, Mass. Slate.... 

350 

♦Sharpshooter,g] umy> winged, II.S, D. A-,- 

808 

steers, lnd. 

154 

Shearing whoop in winter, Win... 

m 

from turnips, preparation, Yt. 

470 

fc$hr*pp« (/tea alwo Ewes and Lnmbri.) 


whole stalks of corn, Md. 

30 

and goats, compnrativo digestive 


preparation, Onn... 

430 

power, N. 0.-.. 

758 

Ind .... 

104 

bar lay awl malt for............... 

005 

mi . 

86 

barn, const ruction, Wia .. 

100 

samples, drying, Vfc.. 

402 

‘Vroforhig Shropshire^ anti Marinos, 


soja bean, digestibility, X. C. 

780 

.... 

187 

vs. clover silage for miloh cows, V^j, 

m 
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EXPERIMENT STATION RECORD. 


I’ilUH 


Silage, ra corn fodder for milch cow s, "V t .. 48! ■ 

dried food lor sheep, Utah. '<‘.>8 

steers, X r lall ..- 788 

grain for pigs, Ttali. 

mixed hnj for lambs 1ST Cor* 

noil. b" l 2 

weight per cubic fool, Win. 148 

Silica in plants. "83 

Silkworm refuse,, analyse^, Conn. State...... 80S 

Silkworms, varieties of mulberries for. 781* 

Silos, action of silage juices on cement, Wis. 152 

construction and cost, Iud. 154 

Wis.. 147,110,151,1511 

filling, Wis.117.153 

lateral pressure in, Wis.148,150 

preservation with creosote, Aid —... 80 

round, construction, Wis.... 350 

.Silvanus censiw, notes, Aid. 253 ! 

mrinnmensis , notes, Aid. 253 

Silver-hull buckwheat, culture, Mass. State. 601 

poplar, notes, Minn. 055 

Simon plum, notes, 13". X. Cornell. 916 

Siplwnophom aoence, notes, U. S. D. A. 204 

niM, notes, Ohio .. 839 

Sirup making from sugarcane and sorghum, 

Ark.1. ,483 

Sisymbrium canesceus, notes, N. Dak. 167 

oftGinaUy root s;y stem. N. J — 40 

Sitodrepapameea, food plants, U. S. D. A .. 373 

injuring boots and shoes, 

V, S. D. A. 285 


Shim milk, analyses Mass. State .. 68,75 i 

Vt. 486 | 

cheeses, analysis. 988 

m inufueture, hL X. 

State. 948 

fat in, hT. X. Cornell. 302 

for chickens, N. Y. State. 202 

colts, Iowa. 421 

from colostrum, analysis, Vt .. 188 

separator, for calves, Iowa. 730 

sour vs, sweet for pigs, Vt. 484 

with ground or nnground grain 

for pigs, Can... 612 

Slaughter tests and qua ity ot meat...._ 316 

Slender rush, ama sses.....769,770 

Hlippery elm, nott*a, Minn—.. 055 

Small fruits at Colorado substations ... . 352 

culture experiments, N, X. 

State. 253 

varieties, K. X. State. 253 

Sraartweed, root s> stem, hi. 4. 40 

Smerinthits geminatus , notes*, Ale. 354 

Smoke bush, notes, Minn... 636 

Smooth brome, notes,Miss... 248 

Smut of barley, nature and treatment. Mass. 


Dago, 


Smut of onions, nature mid treatment, Colin. 

State .- . 656 

rye, mu tiro and treatment M.r-a. 

State. fit! 

wlioiit, nature anil i reffl meul - 

lutl.... 511 

Iowa... Ill 

Muss. State... 50 

Midi. 362 

Ohm. 345 

Win. 729 

Sneeze wood, root «> stem, N\ d. . . 16 

Snout beetle, umletertiiined Hpooies U. S. 

I). A. 2H5 

Snowball, notes, Minn. 666 

Snow berry, notes, Minn.. 656 

Snow, inserts appearing on, IT. S. D, A ..... 81 

“SnowModem Barn,” tobnmeeuriug proe- 

ess, AT. 0. 32 

Snowy ti oc cricket, notes, Ohio. 889 

Soap as an insect ioidc, M inn... 982 

dcteruiination of water anti falt,\ mat- 

term...—.. 311 

factory refuse, unul,\ sea, (Jouti. St site , i)o!i 

for cabbage etiterpilbirs.-- v . 805 

solution for determining hardness of 

water. 612 

suds ior cabbage lire, hi,Dak. 171 - 

Society of Public Analysts, meeting.. 618 

Sodium acetate, reaction ..,. 516 

citrate, ulibel on dlgesUim. 4 It) 

nitrate. (Sev Nit rat e of soda.) 
phosphate clicet.on digestion of food 

ingredients...bit) 

Soft grass, meadow, analyses. La. 616 

maple, notes, All nil. 651 

S. Dak. 826 

peach scale, uoles, N Alex. 418 

scale, notes, X. S, 1>, A. 2 S3 

Soil a nalysia, chemieifl. 418 

methods.,.399, 982 

and air of forests, hygienic Hlgniilrunoe 876 
moisture, cilect. on Hteniw and leaves . . 815 

particles, determination of number uud 

surface urea. 517 

physics as related to crop production, 

U.S.D.A. 371 

put. of sweet potnt ocs, not ea, N, .J.. 51 

survey, Da .. 211 

thermometers, Wyo.. 710 

temperatures. 583, 118 

Colo... 335 

Ale. 180 

Mich. 405 

Nebr. 803 

N. Y. State... 8i;> 


State. 50 

corn, nature ami treatment. 50 

grain, Jensen’s romedy . f i 

oats, liotwater treatment, It. I. 231 

nature and treatment— 

Iowa. 41 i 

Mass. State,.. 5U 

Mich..,. 352 

Ww—r . 720 


as affected by height 


above sea-level. 614 

Soil water— 

as related to plant grow Ui.. 6*14 

U.S.I), A... 371 

function. 530 

movement, Md.. ,17,81,23 

U.S.D.A....f 67 u 

wis...,, m 
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Pilots 


Soiling crops, analyses, Conn Slurps. 48 

culture, ( ■•mil. Nlunv. . .. -Ui>, 4Til 

litAVit — -.721 

esperimepts with ^ 

milch nows, tiouu, Mores .... IM) 
Ma «a. Stair... . ur» 

straw, l r inb. H.m 

Soils,ubsorptne power..1. 288 

ami hygmiumpieU.y.222. till' 
absf mats of articles . .17, 120,21L :i25, 105, 
104.710 8IH 

net hm nitron ovidcijhi. Oil 

aerobic fcrniciitH in. 527 

alkali, composition, Idaho.050 

oropM for, I dub. 050 

of California .. 120 

India,Cal. . .. 120 

TCX/W. 711 

reclamation, Cal. 120 

Tt v . 711 

anninMiiural ferment'd urn . 800 

analyses ..410,875 

Con.-. I‘lft 

Fla..... 012 

* La. ..... 214 

Mis. 710 

N.r .. 821 

OU In. 710 

Oro. 401 

Tex . 712 

U, S.IKA.278,810,850 

W. Va.*. 7M 

Wyo. 21 

and air as rotated to agric id t it r<\ Cl a., 120 

climate, relations, IT. 8,11A...., 270 

a«li, report on metlmdsufan ilysis 118 

m aittoet od by climate. ..... 871 

bare, drainage water of. 205 

changes in, IT. S. 1). A*.... 277 

chemical natmv, Wyo. 20 

clartsiti ration, Ark. 248 

clay, liming...... .222,425 

cohesion. 520 

controllif water in, Md. 22 

cultivated, drainage* water of . 011.082 

denitrifying organisms in. .. . . Oi l 

dot minimi tion of clay and sand .... ;iKH 

nitrogen . out 

diffumou of forti litters in.. 288 

drainage, Cal,. 120 

early Ullage to prevent formation of 

clods, Wis... 122 

elTtscf of barnyard manure on water 

in, Win.... 124 

pressure of carbonic acid on 

vegetal ion.. 517 

surface tillage on ©vapora- 

lion, Wis. V24 

, empty space in, Md. lb 

evaporation.. 451 

a« affected by spring 

plowing, Wis*.. 112 

fermentations *..... 520,027 

formation, IT. 8, i>. A. 270 

of carbonic arid in.. 027 

8120—No, 12——*0 


Page, 


Soils from northern Sweden, nimtyfds. ... 052 

geological origin, Md... U) 

"Wyo..... 22 

impro\ed aimer for .sampling ...._ 085 

ini|»ro\emeiit, Md .. 22 

in a,dural position,rise of waicr in, 

Wis . 12.1 

irrigation, (hd. 120 

light, management, La, . l!i!l 

iuerh;une,d ninl,\s*vs, Md. 20 

moor, IVrtili/ir and culture exjicri* 

men Is. 222 

aitrilKMlion .. 527 

asaffeeted by eullivid ion 871,001 

jnnaber of particles per gram, Md- 20 

of «u*ul regions, character, l). S. 1). A.. 277 

lmuud regions, character,IT. S I). A 277 
moors, subs!uncos injurious t > veg. 

nation ju . 617 

Oklahoma. 711 

Oregon. PH 

Texas.. .. 7J2 

West Virginia. 714 

Wyoming, U N, 1). A 5)50 

organisms of A rlc. 248 

* origiu. 222 

ovulation... ffiT 

permeability.517, 52 ) 

physical properties as related to¬ 
ilet ion of fortiJitters. tl’tS 

plant culture..528, til t, (527, 085 

prairie, pit oxporiment s, M ism . 714 

relation between humus formation 

and lima conduit. (ill 

reversion of soluble phosphate of lime 

in.« 587 

rice, of North Carolina, IT, S. IJ. A_ 850 

South Carolina, TT, S, IX A. 818 

rolled and unrolled, water content. 

Wi«. J21 

sampling, Idaho. t)50 

sandy, forti 1 iasertests on.. 222 

texture as affected !*.> feed litters, Md. 18 
tillage mh affecting action of ieriilisaorH (111) 
tilth us abbot ed by time of plowing, 

Wis..... 122 

typical, of Maryland. 11) 

undetermined const ifeutent of .. 222 

walnr available to coni, Wis ... 128 

content after prolonged drought, 871 
um ntfoctod by fallow* 

ing, Wis.. 125 

Soj a beans, analyses, Ivans... 3 54 

Mims. State... (JO 

cultnre expci'imeuts, Khuh ..... 164 

La, ..140,646,725 
MasH.StRto.5J9,601 
green, for milch news, Mass. 65 

State varieties, Knits. 154 

bean ullage, digestibility, K, 0 ......... 726 

tfolttm m auridi rwn, root systom, K.«T. 46 

roHtrntu w, root »y atom, N. »T ..... • 47 

tuberomm var, boreal#, notes, Ill,. 817 

Soldier bug, bunded, notes, N. 0. 58 

thick-thifibod, notes, N, C... •«. 58 
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EXPERIMENT STATION RECORD, 


Snlrnopsisfmjax, notes, Ohio. 

Soli dago ean admda, notes. D S. I). A... 

' nemoralin , notes, Th>S I). A. . 

rwjoM, notes. U. S U. A. 

spp. notes, N.Y. Cornell. 

Svnchns olermea , notes, < )re. 

root.system. N..1 ... 

Sore shin of cotton, Ala. College.. 

Sorghum, analyses, Kans....- - 

I*a. 

Minn... 

N» Y, State. 


Page, 

... 838 

.. 009 

.. 099 

.. 090 

839 
47 
Hi 
832 
721,72*2 
722 
142,143 
... Kill 


XT. S. D. A.652, D53 

an«l corn, fiehl experiments, Aid... f<0 
Chinese, held experiments, Aid. , 36 

condition, August, 3892, XT. S. 

D. A. 283 

culture experiments. Ark. 82L 

('an. 437 

• * Colo . 340 

Alias. 248 

IX. 1. 251 

US.D.A... 81 

in Kansas, XT. S, X), A — 951 

Louisiana, TJ. S. B. A.. 051 

effect of frosts on sugar content, 

Minn. 142 

fertilizer experiments, Kans. 722 

N.Y. State. 230 

field experiments, IT. 8. B. A. 051 

for pigs, K, Y. State. 202 

steers, Ariz. 9X0 

Sorghum halepense y notes, Miss. 248 

Sorghum, improvement by seed selection, 

Kans. 721 

juice, defecation, XT. S. B. A. 954 

keeping quality, XT. S. B. A. 952 

seed, analyses, Ivans. 175 

sirup manufacture, IT. S. B. A .... 954 

suckers, sugar in, Minn. 142 

sugar, man ufactiire, U. S. T>. A_ 81 

varieties, Ku ns,..... 721 

La.045,722,725 

Minn... 142 

Miss... 248 

KMex.411,824 

K.Y. State. 250 

yield, Ark..,. 825 

in 1892, XT. S. B. A.. 500 

Sorrel, notes, Ore.... 47 

root system, K. J. 40 

South Carolina College, notes... CIS 

- rock phosphate, analyses, 

3ST. J.... 25 

for peas, Me. 132 

turnips, Me. 132 

Station, bulletins .248,901,902,915 

notes.226,618 

South Dakota Station, bulletins.44,50,170, 

243, S29,924 

Southern blight of tomatoes, AT. Y.Cornell.. 550 

cabbage bntterliy, notes, Miss_ 251 

corn rootworm, notes, Ohio..._ 839 

Sow thistle, notes, Can. 591 

Ore.47 


%V« 

Sow thistle, root .system, JY, «T ..... 

So\hlel\s extractor, modification.. 

Spain, Agronomic Station of, report , . . 

Spanish peanuts,culture, in. 

Sp!Uiwomi,«iti*fani, nob's, Colu * . - 

prevalence, Mich.. .. 

gooseberry, notes, rtdo . .... 

Spanning of ousters,N.»r... 

Kpeargrass, analyses . 709, 

as a forage plant in Sweden 

Speed indicator for cent rif'ngcs... ... 

Speedwell, root, system, N, 4. 

Spurgula rtreenia#, notes,Mich . . .A — 
Spermatozoa of (duim/rugilis, structure 
tipcnnophilv* fmnklinli, notes, \V ( \o. . .. 
Sphtieefomn itmprlinurn, notes. Conn. State 
Vll. ... .... 

tip/iitjrellnfrugariw. nature and treatment, 

Conn. State... ..... 

f gjsnj/pina, notes, Ala* i 'ollege .sp l 

Sphteria ulma notes, S. Dais. 

Sphwropaift mntorum , notes. 

Conn. State __._ .658. 

K.ir...... 

Sphasrotheea notes, S. Dak*. 

pahiHWft, notes, S. Dak .., 

Sphrnopiwrits tnuUpliUtt, notes, NAT ....- 

scutptilix, trentnient. N. *1..., 

ouZ/m/tf, notes, lmtn . 

panmluH , notes, Iowa.. 

Sphinx gordinal, notes, Mo.. 

Sphinx moths, notes, Mo... 

Spices, adulteration..... 

examination.. 

| Spideivwort, notes, Minn. 

[ Spiders, harvest, notes, If. S. I). A. 

1 Spinach, analyses, Conn. Stores. 

{ culture experiments, Mass. State, 

i electro culture, N. Y. Cornell .... 

| Spiudle. tree, notes, Minn... 

Spirt'd dovglasii, notes, Minn..— 

hgpemifolia, notes, Minn. 

japonim, notes, Minn.. 

joaikiM(t n notes, Minu.*.. 

l&nreolata, not.es, Minn... 

ofrovatu, notes, Minn.. 

persim, notes, Minn ... 

pninifolia, notes, Minn*. 

, ' m'bifolia, notes, Minn.." 

mn houtti , notes, Minu.. 

thunbergii, notes, Minn. 

iSpireas for ornamental purposes, Minn- 

Spirillum in water, n. sp. 

Spirillum luteuvi in the wail. 

Spirogyra, study of nucleus and nucleolus. 

Spittle bug, square, notes, Ohio. 

Sponge and sand filters for milk. 

Spot, brown, of apples, notes, Ya...254, 

disease of apples, notes, Vt. 

cherries, treatment, la. 

currants, treatment, la.... 

leaf, of celery, notes, 1ST, Y. State. 

quinces, treatment, Conn. State , 
of quinces, treatment, XT. S. I>. A...? 

Si>rayingapparatus, description,, Ark ...... 


Hi* 

5H 

73 

77U 

771 

093 

17 

821 

092 

802 

059 

or*!i 
83." 
50 
401 
929 
05(1 
50 
50 
57 
ft 7 

4 w 

415 
351 
351 
389 
3811 
051 
852 
59 
311 
351 
055 
050 
050 
(554 
650 
050 
630 
056 
650 
050 
050 
650 
650 
093 
418 , 
092 
839 
688 
837 
17 L 
109 
109 
U25 
629 
non 
828 



































































IN UFA OF SI MM HOTS. 


1075 


Pune. 


n^,«* m* i»ti«m, Cal. ...... 391 

* I'ltnn Shift* f t»o 

Mi .v.i 

Mil - . Id 

\.4 , •*? 

\..Me\ SHI 

N.c , . 55 

\.n,*k til 

Va HUS 

Wh ... J71.729 

State. 

e\jM't la 1 'iiK oft grapes, A rlv .... 828 

Spreading note-,, Wish . *248 

Spring rankerw arm. notes, Mu* 1 *, Hatch .. <*t»i 

plow nm. rendition. t r , S. lb A .. 957 

fur deslroving eotPm bull* 
worms, 1'. S. Ih A * .. *01 

water, aui<l>N(’N« La.. . 2U 

Sprouted seed potatoes .... . ........... . 222 

Spruce, Murk H lls, notes, K. I >ak .. . 820 

rate i»F growth, S, Hal* 15 

notes, Mfuii. 055 

Coloradoblue, notes,Mum .. ... . 055 

I><»ujL»laM* notes, M inn... 0* 5 

hhmiomim’H, notes, Minn. 055 

Norw ny, mil PH! Minn .. — .. 055 

white, notes, Minn —.. 055 

Spurge, mot system, N. »l .. 40 

.Spurt*,y, i*ulltins MUfh. ..... —.. 821 

for green man tiring. Mich,. 822 

SquHsh lMirt*r,«l»»Hlrucltoii of eggs, N.4 .... 50 

mdure »t*eggM N.d ... 50 

1 »ng, treatment, N.r .. .. 58 

runt maggot,notes,Colo. 58 

seed, globulins of, Conn, State,. 001 

Squashes, mom, ("mm. Storm .... - l 50 

varied iea, Colo... 352 

Mich. 828 

Squirrel-lull grass, notes, U, B. IK A. 000 

Squirrels, ground, notes, AVyo... 802 

StHcliytwa in tubers of Bmhys tubeHfrm, 

detoriulnnUun.... . .. 014 

Stnchys tubers, culture experiments, Mims. 

State.. .. —.. 00 

Staghorn sumach, not hr, M inn.. — 050 

KUtytuiotpora bttetfmtitliH, notes, U. S, I). A . 050 

Stalk blight of celery, notes, N. Y.Stnte-... 025 

Stalk horn*, notes, Ohio... H39 

rh«»,notes, U.S, t). A ...... 848 

rut of tobacco", lessened i» t y fertilizers, 

Va.... 32 

Maphybewcw pyogenes awrew, antiseptics 

for, V&. 74 

fctarch, analyses, Conn. Stores. 50 

as fond .. 380 

content of potatoes.. 449 

scad potatoes, effect cm 
yield and starch con¬ 
tent of crop. 930 

determination. 313 

digestion.-. 018 

eiVset on composition of b utter, TSI .II, 993 
factory refuse as a feeding stall*.... 619 

^ feed, kiln-dried, analyses, Conn. 

State... 933 


Pa ye. 

Starch,fm* living mdiue..... , ::i:j 

from rice, ituuutfm turn . 988 

in pluniw,Molutiiiti , .. .. ...... 388 

potato*s,delerndmifion ... _ 289 

sprouting potatoes,transfer . 871,959 
nun cr.NMt.fllixdhlr ju’uduels ofdl.H- 

1 jtM* 11**1 ion... . ... 61 (» 

prop,* mil ions, evantinut ion ......... 389 

products, »\idatioll... 313 

refuse, oi»ul,\Ht>s, Win . 171 

Station at Asti, Italy .. 239 

Italian*, (Jevmuuy, report for 

1891-’92 . .. .. uj»j 

rioronei*, Italy. ..295,237 

Korin I ti*1y. and 

I.ihIj, rfitly . 2o0 

Modena, Italy. 2‘C 

rjulna, Italy . 237 

■Palermo, Ital,\ . 235 

Puvitii Huly .. 237 

Hegen^fihle,Germany,report .. 989 

Pome, Italy .235,238 

Turin, Ilal,\ . 234 

Undine, Italy.. . 239 

for repression of nematodes, Halle, 

repent. 97o 

in Houma ilia. 325 

slat ist ies, abst raets of art ivies.70.197, 

275,309,428,499,577,065,751,919 

workers, art ivies by... 879 

Stations and colleges in the United States, 

organization lists, IT, S. U, X.. 293,954 

in I \»rt iignl..... *,. 326 

l 1 ruflsia, report fur 1891. '.. 221 

Sweden, work during 1891. 777 

Statistician, report, U, S. i>. A.578,850,957 

Statistivs, 1 livision, U.H. 1). A.77, 203,282,429 

500,578,075, :02,847, M8,850, 950, 95 
Steamed t>a. raw food for pigs, Can .......441, fi 12 

Steam m hot waiter for green honse heating, 

74. Y. Cornell—.. 348 

Slonrme, for milch vows, ett’evt on butter, 

N. II. 994 

Steatite,powdered, for leaf spot of quinces, 

Conn. State. 929 

St eers, corn silage for, Ind. ,154 

digestion experiments, MT. C. 735 

feeding experiments...908,841 

Ala. Canebnfko 254 
Am ........... 930 

Can.4 to, 907,908 

Ind.. J54 

XCans .. 475 

Md.38,69 

Mass.State.. .97,178 

Utah.738,841 

inoculation with tuberculin .. 987 

ofdidbren t, ages, economy of feeding. 609 
roots i)S, dried food for, Utub........ 485 

silago vs, drie.tl food for, Utah....... 788 

soiling, Utah... 355 

storage of albuminoids by, Md. 79 

UStwjom&pot a trpinaccm, notes, S. Uak........ 59 

Stellaria media, root system,N.tf .......... 40 

































































1076 


liXmilMENT STATION UCOOlUi, 


Stem gall midge, blackberry. notes, < >hio . 889 | 

rot) of eggplants, not os, N.4k.. . * * Til 
Mb'nob tit h ms intmthp'nuts on cranberry 

bogs, NAT. " , ** , * t ! 

Stephaminis dmtatus, notes, Ark.. •I'* ; 

StiOillixiitimi of milk. 7M 

fc$1 icKsml, root system, N, »1...... • 40 

titttlmpuva mmet/tina, notes, Tk 8. D. A,.., Uftu 
Stinking smut of wheat, prevalence, Ohio 345 

treatment, I ml . 311 

£ttyct coronata , notes, V . S. 1). A . 498 

eminem, notes, If. 8, D. A.. 193 ; 

kingii, notes, IT, S. D. A.. 193 

Decidev te lu , notes, U. S. D. A.. 408 

parislni, notes, IT. 8 I). A. 498 

setigera, notes, TJ. 8. I). A —.. 4 M 8 

spartea, notes, U. S. D. A .. 099 ! 

spcciom, notes, U. 8. 1), A. . 198 

stillmani\ notes, U. S. 0. A. 40K 

stricta, notes, CT. S 0. A. H’8 

Stool; diseases in Florida. 800 

feeding guide, N. H... (>65 

K. C. 035 

melons, analyses, Kami. 175 

Stone fruits, brown rot. (Sec Brown rot of 
stone fruits.) 

Stomata on hickory caused by /‘%fe>.re,r«, 

TT.S.D.A..:. .... 83 

Stover, corn, onaly ses, M ass, State. 177 

Minn. 733 

sweet corn, analyses,Mass Stale ... 377 

Strawberries, anah sea, Conn. Storm. 59 

culture,!!. 1. 017 

nitrate of soda for, N. J. 42 

varieties, Del. 112 

IU. 160 

La. 145 

Md.43,728 

Mass. Hatch. 01 h 

Mieli ..555,017 

’ Miim ............ 051.652 

Mo. 412 

N. V. Stale. 352 

Ore. 650 

It. I... 017 

\Yift.,. 165 

Strawberry false worm, notes, Iowa .. 415 

leaf blight, nature and treat¬ 
ment, Conn. State. 050 

roller in Kentucky, If. S. 

0. A. 84 

maltreatment, N.O. 55 

shrub, notes, Minn. 635 

slug, green, notes, Iowa.. 415 

weevil, notes, Del. 415 

Ohio. 839 

0.S.B, A. {188 

Streams as affected by reforestation of 

mountains. 872 

Street and house sweepings as a fertilizer, 222,518 
Streptococcus and typhoid bacillus in iipin 

and animals. G94 

String beans, analyses, Conn. Storrs. 59 

Stringy milk, nature and prevention. 519 


Striped melon be* r>*« npt» «, Okia ..... . >51 

Stripping < orn, ii» ..... , .... mi* 

Hmnhnm, bui»n«n, and 1 <ur ipj.ahfniiu 
sepurutfen .. , *,k. 

SuliiiTigiifutu frr rj\ »idi-m i u olffe , . in 

SuliHoiliiig tor t uni, (la . »-n* 

Subsoils aiia1yM*s, I,a.. , t!II. 

uuuihei of p.iifhlo* p«w <*„t.un, 

Md , . 20 

Suero.se with dc\fn>Mi* oud l?'% uinse dei*i 
niiimtioji. — ... ... 8H 

Sudinn and pressure apparatus, enuLououu >2 
Sugar, a unlymMbinn. Sion s * . Mi 

and mud in California fruit* fa! . tejn 
beet crop, oiled <*f s\e,tilicr., .. . life 

didos on re ,due |»»r faiut aufe 

main.. ..... . ..fed 

iuduMr,\, i n I rod net mu into 

(iotlilaml. tun 

juice, pimtientum ... .. IKS 

l‘Wl idlgllt, tUMiUUMlt. . . ;>13 

seed,distribution, IkS. 0. A , 81,671 
gormumlfen ns alUshd 
by ehftvnder of seed bed 500 
intermit tent lenyieru- 

ture . TWO 

tops, analyses, Knits . .... 175 

wobuonu, notcM, Nebr. 83U 

U. si. U. \ . 071 

Sugar beets, analyses, Can .. 437 

hid... 8**2 

Iowii... Id 

liana. 175,722 

Mass, Stale. 04,177. 

Minn.. 144,723 

K.Mex. 824 

Ore. 723 

IU .. 242 

U.S. Ik A-- 79,071,072 

* Wyo.... . 018 

culture in < Jolorado.;t iu, 017 

liuliauu... 822 

Iowa.. 144,725 

Kansas..*. 723 

MaHSttohuaotta .... 001 

, Minneaota.-- 144,723 

Oreg<m ; ... 728 

Bhode Island.. 251 

the United Stales, ,78,071. 

Wisconsin... 145 

Wyoming. 018 

cost of production, If, S, t>. A . 078 

digestibility, Me. :>'<() 

fertilizer tests. 223 

for milch cows, fowa ... 18t 

pigs, Cun. 441 

insects ulfecUng, (T, S, D. A. 303,074 
loss in dryiug, TJ. S, 11. A ..... 81 

methods of analysis.. 888 

nitrate of soda for. .872, 98* 

pnrasitio disease... 872 

Thmnn hehetm . Itj5 

planting atdiiferent dates, II. 

S. 0. A.80 
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rage. 


Sugar hoots, phudina at didlorotil distances, 

u.s.n, \... so 

plow big todillerent depths For, 

^liun .. . J11 

propuiutlion \\ ithout seed 985 

removal *»r leaves . 907 

second jour's g row ill . 2<Hi 

storage, I'.S. 1>. A . 672 

sugar content as it libeled by 
phosphntie manures —.... 018 

time of harvesting, IT. S. I). A. - 80 

vane) ios, ..... —..100 700 

Jim a. M l 

Mass. Stale. 30 

Minn. 720 

X.Me\. «J4 

U.K.JhA . * Ml 

®,<r. loanu’el-w mv-els For mihh 

cows, Pun ... 4JO 

yield and Food value per urn*. 

Ale. tm 

per acre, L.S 1), A ... «73 

oano, ntud.vses lat.115,010,722 

borer, Last Indian, IbS. I>, A 284 

* not4*H. IT. S. 1). A. 852 

condition, 1802, IT, S. i> A —2«:i, lilt 

culture experiments, Ark- 821 

La. MS 

cl Mouse, D.8.D.A. 373 

field experiments. 787 

insects in TStnv .South Wales, 

1T.S.P. A. 281 

pin borer, IT. S. I>, A..285,272 

varieties, La...040,722 

content; oFsorghum, Minn .. M2 

crude, storage. 080 

detection by menus of a-nnph I liol.,. 221 

detenu hint km by Kohling'smethod 510 

determination by/lst'a copper solu¬ 
tion . 012 

from pear pectin .. 012 

In beets, delernmudion.... 002 

mllkf formation as nlleeted l»v 
■[iHoearpincand pldoridzin .... 781 

now wine, determination . 081 

tomatoes, determination, N. Y. 

Purnell,. 802 

urine, determination.221,210 

Invert, etleet of lime and alkalies IMS 

making, alcohol method, U. S. D. A.. 81 

from sorghum, A rk.. 813 

, La.. 722 

V. S. D. A .. 81 

sugar cane, Ark — . 8i;t 

La. 722 

map! e, notes, Minn. (154 

meal, Buffalo kiln-dried, analyses, 

C’orm. State. 035 

of milk, net ion of enzymes. 584 

osmosis in the manufacture. 081 

product ion in Sweden ... 61)5 

Sugars, ehurnelemutum .. 313 

determination of water and ash in 221,2*88 
reducing, determination with alka¬ 
line efmnur solutions. 033 


Page 

Sugars, report on methods of analysis ..... 118 

uimushrooms... <»U 

Sulla, culture experiments, La ... .. .. utti 
Sulphate of ammonia, (See Ammonium md 
phutc.) 

copper, fSee (topper sulphate.) 
lime. (See liypsmn.) 
polurth. (See Potassium sul¬ 
pha to.) 


potash and magnesia. (See 
Potash and magnesia 
sulphate} 

Sulpho-Meatite, powdered, for grain rusts, 

IT. S. I). A . 055 

Sulphur and tobacco mixture, analyses, 

J5?.tl .. 25 

cxctcI ion.elVeet of muscular work. 781 
dowers, tor grain rusts, IT.S. D. A . 955 

for California vino disease, U. S. 

U A. m 

fumes for lettuce mildew, notes. t 

Vt. 472 

powdered, for apple scab, Wis .... 170 

celery blight, (Telia. 

State —. 021) 

Sumach, common smooth leafed, notes, 

Minn... 030 

cnt-hsife*!, notes, Minn. 036 

plant louse gall, tannin in, C. S. 

I). A.. 6(58 

staghorn, notes, Minn. 656 

Summer rape, culture, Mass. State ... ... 061 

septieammi of cattle amt horses, 

Nebr..... 843 

Sunflower, cull nro, La. 725 

perennial double, notes, Alinn.. <151 

seed cake for milch cow s .380,508 

oil ns an adulterant of oleomar¬ 
garine..... 080 

Superphosphates, apparatus for extract ing. 002 

preparation from phos¬ 
phates rich in iron. 388 

Suppuration, bacteriology of...808, 873 

Surface tension of sola lions, Mil. 17 

Surveying In tcelinVal institutes of Italy . 3.30 

Swarming of bees, prevention, (J. S. 1). A .., 8.51 

Swedish experiment stations, work during 

JS01. 777 

herd milk, fat content..... 778 

soils, analyses. 003 

Swecpingw from streets and houses ns a fer¬ 
tiliser.222,5 JS 

Sweet clematis, European, notes, Minn.... 050 

clover, culture experiment*,, La. 010 

Mass. 

State .30.061 
Miss... 248 
green man uring with ........ 815 

leaf moveitieni ..... 522 

notes, Ore... 47 

root system, N. tT..... *. 40 

corn,analyses,Conn. Stem .. 50 

Muss, Hutto..— 80 

fodder,digestibility. Me.. 500 

for silage, Mass. State......... 80 
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l*MgC. 

Sweet coni, planting at different distances, 

III.- ........ 157 

silage. analyses, Mass. State— 177 

stover, analyses, Mass, Slate... 377 

varieties, Mich.*- 828 

Ore. 050 

11 tali . 828 

yield, "Mass. Slate.. 00 

and food value per acre, 

Ale. 508 

pepper bush, notes, AT inn . 055 

potato sawtl.v, description, IL S. 1>. A. 572 | 

potatoes, analyses, (Item. Stores. 50 j 

Ivans. 375 i 

black rot, notes, AL J. 51 J 

treatment, N.C... 55 . 

culture in the United States, 

Aid. 720 

fertilizer experiments, Aid.. 720 

K. »T. no 


mold, notes, AL J. 51 

soil rot, notes, X. J . 51 

storage, S. 0.. 252 

varied i es, Colo. 352 

La.145,720 

Old a . 727 

yield, Ark. 825 

vernal grass, culture 4 * xpe laments, 

Md .. 38 

Swill ashes, analyses. Mass. State. 903 

Swine. (Sea Pigs.) 

Symbiosis as affecting growth of legumes, 

Conn. Stores.-. 15 

tSifMjiltoricarpm raceme <;«.<?, notes, Alinn- 055 

Synchlom glancana, notes. Ohio. 839 

Sj/n ein aftacto, notes, TJ. S. I). A... 281 

Stjrintja vuhfftrix, notes, AIimi. 050 

Syrpkm ainrricanm, notes, Alieh. 417 

Toll fescue, analyses, Yfe. 475 

culture, experiments, Aid . 38 

meadow oat grass, analyses, La. 040 

Tamarack, notes, Minn.. 054 

Tam worth pigs, feeding experiments, Afuss. 

State. 08 

Tauaeetum balm m ? ta, notes, Minn. 054 

Tan hark, spent, analyses, Can. 430 

Tankage, analyses, Ala. College. 337 

Conn, State. 902 

Mass. State. 20 

Yt. 405 

Tannin determination by Gantler metli.«{. 314 

in African plants. 108 

canaigre roots, Am. 805 

sumach plant-louse gall, U. S. 

D. A.... — 008 

Tansv, notes, ATiim. 051 

AT, Dak. 167 

Tapkrina (Ufarmans, notes, Ya.„. 837 

Taraxacum afici-n ale, K\ *T. 45 

Tare as an orchard plant, AT, Y. Cornell. 822 

Tarnished plant hug, notes, Ohio.. 839 

Tar pan for leaf hoppers, 1 own,. 729 

Tartarian honeysuckle, notes, All tm.. 055 

maple, notes. Alinn. 054 

Tartaric acid in citric acid, detection. 013 


Page 

Tartar emetic, traiHi»?insii»n t» milk . 010 


Tar weed, union, ()re . 17 

Tea,ndalteration, C. S, D. A.... ... 77 

analysis^! S. 1> \ 77 

Chinese, mini, 1 u^‘*s .......... tint 

eniisunijdion, U,S. Ik A . .... 77 

extracted, detection. 980 

investigations, literalure t'.S i>. A. , 77 

methods of analysis, U. S, i>. A ... ... 77 

pit*]wrat ion, V, S, l>. A............ 77 

Teasel, root system, N.*1 ... 40 

Teelmology, abstracts o£ articles.. . .195,495,813 

TelT grass, culture experiments, N» Ate\ . 411 

Teeth,Uuoriue in... !IS7 

Temperature of soil. 535 

Tennessee Station,bulletins.219.419,052 

Tent caterpillar, apple, notes, Alans, Hatch - 001 

California, notes, Oldo .. H3S 

in Massachusetts, U s. 

1). A.852 

not as, Yu..... 8 to 

on hops. ILK. T). A. 373 

Tens lute, culture experiments, La ... 015 

Afiss. 248 

N.Mo*. ... 411 


jield. Ark.... 825 

Tams vawin icornua, notes, Win.. 838 

Terrapin hug, treatment, N.O .... 58 

Terrell grass, notes, Miss .... 218 

Terrestrial radiation, Colo..*. 335 

Me .rtvv—129- 

AVyo. 719 

Tetanus,nature and treatment...094,807 

Tetmcha uirginim, notes, JST. 0.. 58 

Tatra nychm d-mamlatus, notes, Me_.... 354 

Texas bluegrass, analyses, La.. 640 

culture experiments, Allss 248 
cattle fever, dissemination by ticks, 

14S.D.A..5.... 750 

invest, i gat iona— 

Ark. 759 

Oliht.. 750 


U.S.I). A. 755 

Station, bullet ins . 357,470. trfl, 712,731,732 

notes .......220,99} 

report.. 950 

Tludlophyta of West Virginia. 842 

Thalimhareucoociphaga, larval habits, U. B* 

1). A . 573 

| Thamnonama JhtHearia, notes, Colo.. 5 h 

I * 4’Unearia, notes, Colo. 58 

j Thcobromin in the eocoa bean, dotonuina- 

| lion. 013 

j Tlmrmomoters, exposure,TLS D.A.. 071 

Thick-thigh soldier luig, notes, N. C. 58 

Thistle, Canada, law regarding, in Oregon.. 47 

•notes, Can. 591 


Ore . 47 

Vfc. 47-2 


root. stem, X. 3 ..... 45 

common, notes, Oro..... 47 

Itussian, notes, U. S. I). A. 699 

sow, notes, Can. 691 

<>re. 47 

root system, N. J . 46 
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Pago. 


Tufanpi, enYu.sv, notes, N. # I).ik . 107 

u. s. n a. vm 

. pi'rfnhtihnib,nx u salad plant. 003 

Thomas slag', adulturnl ion. 518 

ttiemislry of_. 222,3 si 

determination of— 

lime m.as7, r*u*2 

phosphoric arid in ..387,501,519 

estimation oI value..-. 387 

examination... ft 80 

Thom apple, notes, Mo. 831 

Mum. Oat 

purple, root system, N »f_ 40 

ThI'ifUi tritid, notes, Ohio . 809 

Thuja o'vicieutalis, notes, Minn . 955 

Thuuborg's barberry, notes, Mum . 953 

stpirea, notes, Mimi ., .. __ 055 

Thunderstorms, notes on, IT. !S. 1). A. 429 

l’h}(*itiM nenpta, notes, Ohio. 839 

Thymo-oresol as an insect undo, IT. S. I>. A . 204 

for scale insects, TI. K. I). A. 203 
Ticks, dissemination of Texas cattle lever 

by, U. S. D. A ..................... 755 

notes, Ark. 749 

* Me. 354 

Tex.. 731 

Tiger beetle, Virginia, notes, N.C. 58 

Tib draitwge, experiments, La.359,487 

• observations . ... ... Gi)7 

Ttlia ameekantt, notes, M m n . t»55 

vuropo'a, notes, Minn. 955 

Tillage, client on action of fertilizer,. 040 

dfect m soil moisture, AVis. 122 

to dillbrentclepths for potatoes, U tali 11 

vegetables, 

Utah. 44 

filletitt rmjibpom^ notes,U, S. 1). A... Uf>fi 

Timber trees, Iowa. 728 

Timet 1*, analyses, La*. 045 

Mum. 733 

Utah. 855 

Vt . . . 47.'> 

a new enetny to, I . S. I). A . 097 

m cultureexperiments, Md . ... 38 

Mass, Slate. 38 

Minn. 140 

Miss... . 218 

bay, digestibility, Me ..... 590 

Utah. 351 

for milch cows, Miss_... 250 

Improvement by select ion, Minn J40 

yield and food value per acre, M o. 598 

Tinehl moth, description, IT. S. I). A .. 372 

Tip worm, notes, Wis.*..... «38 

Titration apparaf.m*. 519 

Tmetmra mellttm,. (See Hud mot It, eye- 
spot tod.) , 

Toadflax, root system, N. J... 40 

Tobacco, ana lyses... 085 

Kla.*. 012 

N.C..*. 819 

and sulphur mis!arc. analyses, 

H.d. 25 


apparatus for testing burning 
nwaliiv. Conn, .State.............. 010 


Page. 

Tobacco, as an insecticide, Minn. 932 

aahjgs for. 914 

barns, construction, La. 723 

burning quality as allecLd by — 

cblorino. 302 

composition of soil . 303 ■ 

manuring'. 303 * 

potash. 302 

burning quality investIg.itiojs. 

Conn. State. 900 * 

chemistry of,. 223,878 

condition and acreage. IT. S. 1), A 228 431 
conditions necessary for delicacy 

of leaf and ribs. 8C7 

culture and treatment. 802 

culture, Fla. 912 

Ga. 948 

La . 107 723 

N.(J. 32 

hi Ah linen . 997 

Texas, l T . S. 1>. A .. . 431 

cured and uuonrnl, analy* 

Conn. State. 911 

curing by “Snow Modern Barn” 

process, "N. <J. 02 

comparison of methods, 


£.0.32,819 

methods, G a. 949 

La. 723 

on stalks, N. C. 32 

wires, N. <1. 32 

decoction forllea-beotles, Mich .. 419 

preparation and use. 

AVyo. 378 

dust,, analyses, Conn. State. 003 

experiments in Pennsylvania .... 091 

Texas, U. S. T). A . 575 

fermentation ... 985 

Conn. State. OKI 

fermented and un fermented, aunt 

yses, Conti, Stale.010 

fertilizer experiments. 783 

Conn. State. 907 

Ky. 719 

La. 723 

N.V .Cornell 821 

N.C. 719 

Va. 31 

requirement h, Va. 81 

fertilizing constituents, Conn, 

State. 910 

Held expemmnts. On. 94B 

in Sweden. 59tf 

harves ting, Oa.„«. C49 

leaves, analyses, Mass. State...... 25 

Va—.. 31 

liquor, analyses, Mass. State. 58 

maturity hastened by fertilizers, 

Va...*_ 32 

mildewing. 315 

plant, invest igations.. 449 

pole sweat of, Conn. St ate ... .... 928 

previous culture of soil.. 304 

production and distribution, IT. $. 
i>. A.... 840 
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Page. 


Tobacco products,analysis.. 085 

ripening. 80S* 

roots, analyses, Ya.. 81 

stalks, anal 4 \ ses, Ya. 01 

sta i k rot lessened by tcri.ili7.orfl, Y a 112 

st cm s. anal.v ses, N. *T. 25 

varieties La. 722 

yield in 1802, IT. S. P. A. 500 

Tomato blight, notes, Conn. State. 059 

Tla. 907 

N.J. 51 

X. Y. Cornell. 353 

rot, IT. C.-. 55 

worm, notes, Ya. 841) 

Tomatoes, analyses. Conn. Storrs. 50 

N.r. Cornell. 827 

artifloial pollination, Tenn. 853 

bacterial diseases, If. Y. Cornell. 353 

bagging, Me. 921 

Twin. 853 

canned, analyses, Conn. Storrs... 58 

^ crossing, Me. 921 

culture experiments, Mass. State. 39 

determination of sugar, IT. Y. 

Cornell...... 802 

early vs. late setting, Me___ 921 

3ST.Y Cornell 548 

■ effect of copper sulphate in soil, 

N. Y. State. 15 

fertilizer experiments— 

Mil... 43,827 

X.J...’.. 39 

If. Y. Cornell. 547,548,827 

flat grown vs. pot grown, If. Y. 

Cornell. 549 

fruit rot of, jST. Y. Cornell. 550 

greenhouse culture in spring and 

summer, Ohio. 411 

hilling, If. Y. Cornell. 530 

liquid barnyard manure for, Tenn 033 

nematode root gall of, X. Y. 

Cornell... 353 

new insect enemy, U. S, D. A_ b52 

planting at different dates, X. Y. 

Cornell. 848 

planting seed from— 

early vs. late trails, If. Y. 

Cornell. 549 

mature vs. immature fruit*— 

X. Y. Cornell. 549 

YTis. 155 

potted vs. transplanted plants, 

Md. 43 

quick vs, slow fertilizers for, 

If. Y. Cornell. 547 

seedlings vs. cuttings— 

If. Y. Cornell. 549 

Term...,. 633 

settingleggyplants. If. Y. Cornell 549 

shearing young plants, If. Y. 

Cornell.. 550 

Southern blight of, If. Y. Cornell. 530 

training to single stem, N. X. 

. Cornell....,., 550 

^transplanting, N. Y. Cornell. 549 ( 




Tomal ocr. transplunting, Tenn. 650 

trimming, N, Y. Cornell. 550 

Tenn... 853 

varieties, Can . * 186 

g Colo.7. 852 

Me.. 555,021,982 

Md. li.K'7 

Mieli. 828 

X.Y, Cornell .. 550 

N. Y. State. * 258 

Tenn.... .. 6,/i 

winter culture, Tenn. 853 

diseases, If. Y, < ksrmU .. 252 

Tongue, analyses, Conn. Storrs. 59 

Tornadoes, theory —.. 871 

Tortoise beetle, treatment. X. O. 58 

Tracbeary system of LcrivMinos sieve 

plates in. 870 

Trade, foreign, of the United Kingdom IT. S. 

D. A. 421 

and iduatry, domestic and foreign, 

U. S. B. A.429,481 

Tradwavtia vivginka x notes, Minn. 651 

Trailing juniper, notes, Minn. 655 

Transmission of diseases by butler .. , A .... 817 

Transpiration and absorption in frosted 

plants.517,680 

in herbaceous grafts. 870 

of plants in sunlight and 

shade. 814 

scalded shoots..»«. 612 

Transplanting cabbages, Mo....555,921 

tomatoes, Md. 43 

If. Y. Cornell. 549 

Transportation rates, U. S. B, A.282, 129, 578, 

675. 762,85 ), 957 

Trap lights for cotton bothvorms.TT, S.l). A. 204 

crops for cotton boll worms, U. S. I). A. 204 

Trapping cutworms, Win. .... 172 

Treacle mustard, notes, X Dak.ft.. 167 

IT. 8. D. A. 699 

Treasurer, report, Ala. College. 665 

Ark. 389 

Colo.*- 870 

Conn. State. 949 

Comi, Storrs. 76 

(hi .940 

Ind. fidB 

Kona. 197, 

Mo ... *...370,577 

Md. 76 

Mass. State. 76 

Nobr. J97 

If. ,1. 76 

If. Y. Cornell. 370 

X. Y. State. 275 

It. 1. 875 

Tex. 950 

Yt. 490 

Ya. 428 ’ 

Wis... 197 

Tree hand, new form, U. S. B. A. 84 

of heaven, notes, Mion:.. 654 

Trees anil shrubs, method of trimming. ni94 

and tree growth, Wash. . .. 275 
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« Pa«e. j 

Tree^effect of dectrir light . 315 

forest,, species, Minn . 051 

tit uli. 653 

Wadi.. ... . !U2 

foiM»rnumei»tid purposes, low £ 728 

shelter bells, Iowa. 128 

timber, low a. 778 

growth in 1 lii<*Iv u«‘mh.- . 1.115 

species piautod, S. Dak . s.'f) 

IVeioil. Kotow, Minn... 650 

.yellow, culture experiments, Mas*. 

Stain .36,001 

TrchuloMidn tiwhhrooms .*. (Ill 

VrtpUnjrm mmirutit, nopM, Mo. 351 

h'iiiudum j'ernttjinemiu notes, Mich . .. 417 

Trirfwbeu in trinotnfti, miles, I own. V:» 1 

TnjWuiti inmnmtum, (Sir Scarlet clover.) 
pratenue. (See Rod clover.) 

Tripe, analyses, Conn, Slorrs .. 5fl 

T> met mu harbatmu, not oh, If, S. 1). A. 951 j 

ealifondeum, not os, U. H. 1). A ... 168 | 

etweeentn, notes, U, S. 1>. A. l(w j 

cernuum, notes. U. S. D, A. 108 | 

Trypanosoma balhiani in oysters. NAT- 71 ! 

Tryprta canadensis, not oh, Colo. f>8 ! 

Tvtifja canadensis, notes, Minn. 055 

Tullorries,root, of legumes, Conn. Stores . ir> j 

Tub• mditta Milan hula , not os, U. S, T). A .. 956 j 

Tuberculin in treatment of tuberculous 

Out tu*a pigs . 310 

Tnbercnlosih inn illi in milk, (letoellou . 214 

dissemination by earthworms till 
effect on transfusion of blood 

of inoo,iilntod dogs.. 450 

genus culture on vegetable 

media. 1187 

in cattle, nature and treat- 

’ tnent. <1114 

in milk and cream produets, 

* behavior..*... . 317 

inoculation with tubeir.nlin 

for .;;jo 323 if»o,r.i!>, 094 , m 

inoculation with tubereulin 

# for, l*a.... 359 

proposed investigation, It, I., 203 

Tulip poplar, notes. M inn .. (55! 

Tumbleweed, notes, U. S.D. A. (5t*t> 

root w.vdi m, N. *L.. 4(5 

Turkey discuses, notes, l». 1 .. ‘203 

Turnipmoth,diamond back,notes, Iowa .. -H5 

rot, undetermined species,,..,..... 400 

silage, preparation, Vfc... 470 

weevil, rad, notes, Cau.... 437 

Turnips,analyses, Can.. 437 

Conn. Stores .. 51) 

assimilation of carbonic acid by .. 013 

club root. 615.876 

culture experiments, Colo.. 3J6 

crude phosphates for, Me... X31 

digestibility, Me. 570 

fertiliser experiments.003,783,787 

N.,r. 40 

for sheep, Me..... 570 

varieties, < Ian. Too 

. Colo. 352 


IT-"' 


Turnips, yield and food value pei acre, Me ,Vr! 
Turpentine emulsion for pear tree ps ( \llu, 

N.Y. Cornell. 173 

Tussock moth— 

European, notes, Mass. ITuleh. 0(51 

■while-marked, notes, Maws Ha tell.... 001 

1! S. 1>. A. 201 

willow, notes, Mass. Haleb. 00! 

Twig moth, poarh, notes, Midi. 417 

Tu igs, analyses. 805 

digestibility . 805 

77/j/i wev tricolor , notes, Ohio. 83!) 

Tj/jthlueitbu’ o it if *‘$,11 s nfe eied b\ irrigation, 

IT.S. I). A. (Hid 

notes, Colo . 58 

Typhoid bacillus and Streptococcus in man 

and animals . 6 f U 

germs in nrlk and cream pru- 

d nets, behavior. 517 

limits ftmerioanti, notes, Minn. 035 

fulea, notes, .Minn. *555 

mnnfana , vuf, cnmpenlownii. noies, m 

Minn. 055 

race Mona, notes, Minn. 055 

I'ncinula spiralis, discovery of poritlice’a, 501 

notes, Yn. 838 

Unicorn prominent., notes, Ohio. 858 

Vniulapaimeri, notes, U.S. D. A. 051 

Uni tod 8 tales Department, of Agriculture, 

appropriation!). Ill 

Nutioiml Herbarium, contri¬ 
butions I row, If. S. I). A.. .374,580 
University College of North Wales, courses 

of instruction. 785 

extension work in agriculture, 

North Wales. 786 

Upholster bee, notes, ()hio. 838 

V redineve, false fecundation. 603 

histological researches. 615 

now genus-. 516 

no w speck “s .... G15 

17redo enocomm. notes, U. S. 1). A. 056 

ewoma-mtens. (Sec Caomanitens.) 

sitn dm, notes, XI, S. D. A .. 036 

Hide add, determination. 221 

Urine, determination of nitrogen In. 083 

determination of sugar in —...... 221 

oilcefc on formation mid dispel sion of 
ammonia in excreta of animals ... 388 

nitrogen in, Md. 70 

reaction for albumen in. 782 

Vrocystis eepulw, nature ami treatment, 

Conn. State. 039 

hypnjoyis, notes, U. S. D. A.. 036 

occulta, notes, Mass. State. 50 

Vromyccc antlinus, n. sp., notes.. 602 

andropoy onit!, notes, U, S, D, A... 036 

append iculat as, treatment, N (J . 35 

mryophyllmm ?, notes, N. J. 54 

era; trout iili% notes, U, S. D. A .... 056 

euphorbia}, notes. 692 

hortld, notes, U. S. D. A..... 630 

ptinid, notes, U. & T). A ... 050 

phubcoH, notes, N. Y. State. 559 

pvlmioni, notes, Ohio... 414 
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EXriWlllENT STATiuN l.’t'.n 


L r ro)m/ern polvttoiri, notes, Si. lliik.5n S et»di .md r«ttn. Mnn « "l* IMti 


rhpHnmpbrtr,, notes, U. S. I>. A.... t*r»i» 

ntdh(’A‘iti\ imivH, S. UuU . 56 

spp.in Obm .............. HI > 

trifolii, noleM, Man*. State »>6 

Ohm.... , 411 ; 

S. Ouk.>0 . 

Utitilagn ttvcuw, notes, S. I )uk.... »'* | 

hpphmtptre, notes, S, Dak.. .»u j 

Mttt/UiH, notes, *S. I »ak.. . 56 j 

niuht, notes, S. link .. . Ml 

panici-nulu/wi, notes, S. Oak. A** , 

tiitU’i, notes, ft. Oak. r.u , 

Utah College, not cm .».... 87-* i 

Station, bulletins... 00 , ! I.5e, *, l i 

054, im, 4 85,656, 70S. 81S, 82 1,828,811 J 


.'.Iff 11, tcO' IMltl h Flirt H, Mu" * 

si .!*».. . nr* 

an ,m Hi* h ml plant. N, \ . < 'o> in H .-"J 
mlUne <s j»* * i, Wkm » Mat* MOCM 

inornbi* km v \}m i itm nte 
Uidu* <\< ohm* » a pi-nun hi‘ t 
Male . , , a.Mth* Oil 

rt.’iiul, tnr ' in n r ........ ,. :;i5 

lilllr *4 “uiibt 1 . . ......... . .li’i 

umfm. m*fi Mi... 118 

% rlt lies a * pm n iiiaimi* n»r,\UeiU . "w* 

V.UO’tn .. . . Hi 

V< h ! ii in i.iH, tVpnM, hoi.. U\K, 

T»*\ ,. .. Will 

V.i . \M 


notes.520,666 j Veterinary mid ml <*$ eie,nner> beids . 61H 

Valuation of colton4mn nslifHO'imii. Stsili'. HOT j science and prmlut .ibmincis 

icrtiliKevH, A la. College. 567 j njf.irlhhs .. , 71, 

Conti, Slate ..... Oltt,tiU'i I Util. tSU,'AH,4511, Rf M'-i 


Ky... 010 > 

La. «w ! 

Mo. 5.iii j 

Mil. 4i>5 j 

Mums, State . .697, 466,666 1 

Midi.. . 2 is j 

N. Y.iSlato ........ tmn j 

N, Y, Cornell. H.iii ! 

R. t —.. il-is ! 

TOannros, Ark ,. a 18 | 

Variegated plants,fungi affecting, notes, N..J. f> i ; 

mnknuteHjMiun.. c»:j | 

VavJutioH, proud sing, cuuho of failure...... 876 j 

Veal, analyses, (!oim» Storm.„. f,u i 

V uditha, onhmi ssatiou in Egypt, U. S. I>. A.. lit»H : 

exportation to A ft ira,TJ, S. D. A .. k4 ! 

HticcciHHful importationi U.H. D. A. tHiK ' 
from Egypt, not oh, U. S. 1). A...... ;r,;t j 

Vogotaldo Pathology, Bivihion, U. S. J). A.. 1PK, ] 


Viluin m Hpriiig rtalrr, it.;*p . , fH»it 

I ibliSnthH th H tutu (It { JtlllrH, M iitii ..... . 

IntUbio, iH)k*H,*Siittn- ......... . 05<i 

opNtuv, imiIoh, Minn__ .... . 1S5H 

Viu’ujtiUa, (UMiomuil hhIm^oh., . # . .... fi »*2 

wtU^i niUiiri* I'xpfrlnirntMi l*a .. . *tHH 

cull urn ofcjuTimoutH, 3 .a - IU0 

Villi' iUncumo, ralifociiia, mdcn.., .. * !lHi‘ 

H.S.D.A .. m 

iwafntcnt* U. H. 

I).A.. r»m> 

leaf hopper m a (Vented hy i it ign Hi up*. . 

ff,S, Ik A .. Hill* 

Vinegar, utial.NHCM, MiiHn, Slaio. til 

itttprmi'iniMiiH iti msmttlad uh*.. .. 1‘dlS 

VincyunlH,nmnngcmenl. Ark. NAS 

plant tug and rull utv, Md. H 

I'iolalriewlw\ mdea, Minn . hot 

Violutrt, UolMutrU'hum np. on, not oh, 4,. Td 


r»nn, urn 


proloidH, cryataUi’/od, flmui. 

Sink... p;t4 

Beeils, gornduatUm U«h(h, (lau.... 486 

VcgetahlpB,plowing to ditlwout dopUm, 

Utah........ 44 

tillage to different tloptlm, Utah 44 

V elvet loaf, root ay stem, N.«T... 1.... 46 

Yerbmmm blattaria, notes, Ore. 47 

root system, K.d. 46 

, thapms, notes, Oro .... ' 47 

root system, 2J, J _ _ 46 

TmAimlmia dmudafa, notes,S. Diik ...... 50 

Vermont College, notes... 875 

Station,hnlietins .. 195 

eqnipjneut. - 406 

notes.-.*...'. 875 


' report.461,464,465,470,471,474, 

475,481,482,488,484,486,487, 
488,489,490,492, 493, 495, 40G 
Vernal grass, sweet, culture experiments, 

Md. . its 

Veronica perer/rina, root system, ls T . J. 47 

Vetch, acquisition of nitrogen by. Conn. 

Storrs. 14 

and oats, analyses, Mass, State. 66 


cUHeaneti, N.U.V.t M 

oleetmeulture, N, V.Uormdl .... U51 

(JtMmpwhm Hp. on, union, ft.d fd 

Virginiaempor, notes, Minn,. ... ...... 656 

Station, ins 516, ;U,f% 74.75,2fd, 615, 

ana, 647, m», 7iiM2H,K:i7,Kia 

*' notes.. j 66 

’ report.. 428 

Virgin’s fcow®\ notes, Minin.. 656 

Vims, preservation in glycerine. 665 

Viticultnral axperimeitts in Italy.......... yau 

instrnctitm in Italy’.i iV#: A *}-**'* * 626 

Vitti riparta, notes, Minn.... 4 .., 14 im 

Volatile fatty acids of— ' \ , 

butter.8l4 t » 

Me. 569 

as affected by (bod . 509 

X. H . 003.664 

rancidity . 784 

Volumenometer for soil samples.. 782 

Volumetric method for phosphoric acid ... P83 

Wages in Wyoming, IT. S. U, A. 656 

Wagon rack for hauling silage corn, W is ,. 156 

Wallflower, western, II. S. D* A. 699 

Wnlnut, black, notes, Mi,rut... a . 654 

trees, rate of growth,link. 45 
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Walnuts, notes. K.Dak 8-0 

varieties, Mieh . r>r>o 

Warm waves, nates on, U. S. D. A. 420 

Wnulling!on AgrjjjMiUnral College, e.-dab- 

lisluueni. 070 


Pago. 

Watermelons, analyses. (Tonn. Storrs. 59 

varieties Colo. 352 

Waterspouts, T-heory. 871 

j Waved I.igoa. notes, Ohio . 848 

; Wax,examination. 516 


AgHeultiirnl College, notes . s75 

Station, bullet ms... . .25 J, 275,022 

legislation ulleoiing. 1570 

notes. tilS 

organization. *170 

report. 870 

Wasps as entries of tht^bud moth, N. Y. 

Cornell... 982 

Water, abstracts of articles .4.01,018 

analyses, La. 048 

JU. 212 

Yfe. 401 


analysis, methods.222 782 

and carbonio acid, exhalation from 


the skin. 980 ; 

artesian, analyses, Cal. 120 l 

* La. 214 , 

at traction by iodine. 221 

bacteriologieal examination. 985 

bacteriology of.. 817 

beetle, notes,XT & 1). A. 872 

bench for greenhouses, < >hio. 438’ 

hug, undutcrmhu d species, ILS. D.A 88 

©outwit of butler. 988 

Banish export hut ter .. 099 

soils alter prolonged 

drouth. 871 

rolled and unrolled soils, 

Wls. 323 

detonnination in butt er. 95 

• of hardness.087,012 

effect on excretion of nitrogen from 

the body. 784 

examination willi emitrifuge. 289 


for eronmeties, tiltration. 8t7 

irrigation, duty of, Colo. 009,752 

Wyo. 4 WO 

grass, notes, Miss. 218 

hot,t^r anthraenose of beaus, N. V. 

State.., . 558 


smut of grain, Iowa .. 415 


S. Dak . 50 j 


in son p, delerminut ion. 814 

anils,circulation, Md.-..17,21,28 

movement and evaporation, 

Wift... 322 

an gars, determination ..222,888 

analyses, Cal.. 329 

mineral, a nalyses.. —.. 787 

of Durance,analyses...«... 449 

required for 1 pound of barley, Win. 126 

corn, Wis.. 126 

oats, Wis 126 

river, analyses, Ca 1. 320 

sampling, Idaho ... 950 

spring, analyses, La . 244 

weev il of riep, notes, L. S. D. A. 848 

> well, analyses, Can . 488 

La. 244 

* Mass. Stale.. 10 


1 eget able, digest ibi PI ,\ . 599 

Weather as all faded by tin* moon, N. C. 808 

Human of Italy. 249 

XL 8. D. A 198,199,27(1,271,129, 
580, 679, 671, 699, 702 
conditions and crop production, 

3892. 578 

©fleet on sugar beet,crop. 985 

forecasts, signaling'. IL S. D. A_ (371 

Be view, vol, xx, XT. S. 1) A ....... 069 

Sen ice,State, laws relating io 1ST. J, 76 

Web worm, fall, notes, M ass. Hatch. 001 

Ohio. 80S 

Vu. 849 

of parsnips, notes, XL s. D. A ... 007 

Web worms on sugar boets,Nebr. 889 

U.&D.A. 6ft 

Weed seeds, collect ion. 401 

in imported seeds. 815 

Weeds, abstracts of articles... 43,1G7, 41 i, 820,942 

eradication, N. Dale .. 167 

Ore. 47 

W. Va. 167 

fungi affecting, S. Dak. 5u 

laws regarding, in Oregon. 47 

notes, Can—.. 593 

Me. 821 

of the mustard family, K. Dak. 1U7 

Vermont. 472 

West Virginia. 367 ’ 

one hundred worst, M. *T. 45 

root systems, N,«J. 45 

Wee flour beetle, notes, Mich. 417 

Weeping elm, notes, Minn. 035 

mountain ash, notes. Minn. 055 

►slippery elm, notes, Minn.. 055 

willow, American, notes, Minn . 055 

Kiliuunlock, notes, Alinn. 055 

\Y isconsin, notes, a\I inn .. 055 

Weevil, black,notes, Aid. 258 

palm, notes. 980 

straw berry, notes, Ohio. 2811 

water, of nee, notes, IL S D. A. 8tK 

Weigela,notes, Minn. 633 

Well waters, analyses, Can .*- 488 

La 244 

Mass State. 16 

West Virginia Station, bulletins. .1(37,612,649,714 
715,717,728,864.819, m 

notes. 526 

Western wallflower, notes,XT.3.1). A. 699 

Wethers. {See Sheep.) 

Wet \ s, dry food for pigs, Al um. 428 

Whale oil soap for cherry slug, Mich. 43,0 

pear tree psylla, X. V,, 

Cornell. 474 

Wheat,acreage in drear, Britain, 3893*92.. 521 

.the United {States, June, 

*892, U.&IhA. 76 
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EXl’GKIMKNT .STATION KWOK!). 


aftermeliloius,Ohio.. .. 

1’ige 

211 

Wheat grass,notej|P.S D.A 


690 

ninth sea. M mu. 

733 

Si... 

. . . ’ 

r,.' 

X.Dak . .. .. 

91 i 

root system. X,. 

I... . 

m 

and rye Hour for bread making-.. 

, . 691 

given manuring lor 

1 

' *97 

baking tests,Minn. 

108 

»ro%id and on ,rom» d 

for {’g* 10 1 

183 

blight, notes, Iowa ... 

Ml 

grown ioutiuuously 

without m.i 


bran, ami lyses, < !al ’.- . - -. 

132 

nlire, halm .. 




< Pun. State.* - **:**♦ 

Kans.. - 175 

Xu... 2S2 

Me. :•*«* 

Mush. Stale.61, do. 177 

Mum. 753 

It 1. 212 

digestibility, Me. f>70 

Minn .739,791 

for milch cows, Colo. 200 ' 

vs. corn meal for fowls, N. Y, 

SUite. 010 

bread, analyses,Conn, Stom. 09 

composition at different stages, 


haneatiug, Ill.- . *. . 

at d (tie i cut dates. I ml 
in refill iuii, Knim .... * . . . -. 

inserts, uudiTgimind, Ohio,....... 

joint-worni injury, V, K. D, A. 

Ladoga. drille\|>« riments, Can . ,. 
mature vs immature sent, Kuuh, 
mellmdnof,sced Jug, Kans ... ..... 
middlings, analyses, 1’onn. State. 

Kans. 

Mum, Stall',. 

milling tests Minn... 

mowing in spring, tuff... 

night rtf.day irrigation, Utah ... 


Kans..... 175 

comparative tests of phosphates* 

Mass. State. 27 

condition, August, 1802, U. S. D. A.. 2811 

Crop of India, 1892, U. S-1>. A.420,490 

the world, U, S. I). A. 7(52 

crude phosphates for, Me.. •. * . 391 


nitrogenous fertilizers for, Ind. 942 

pasturing, Kims. 407 

production ami dintrJimfhm, IT. M. 

I). A. a . 814 

protoids, Conn. State. 994 

rotation vs. continuous cropping, 

Ind... 241 


eul tivateil, botany of.. *. 602 

culture experiments, Me. 145 

N, Dak. 0U 

Wyo. 825 

for soil!« g, Conn., Storrs... 29 

degeneration of varieties, Ohio. 944 

diseases, Ohio ... 915 

distribution and consumption, IT. S. 

D.A... 762 

distribution of seed, Can. 420 

early formation of gluten in. 014 

effect of copper sulphate in soil, 3ST. 

Y, State.... 15 

Egyptian, culture experiments, La. 045 

feed, analyses, Conn. At ate.. 935 

fertilizer experiments. 872 

Ala. College. 049 

XU........... 823 

Ind.341,342 

Kans 406 j 

Ky... 343 

Md. 30 

Mass. State.. 27 

K.C. 902 

S.C. 915 

Ya. 049 

W, Ya. 649 

field experiments.*210,7x7,875 

.Fla. 913 

La. 647 

Hour and rye flour, method of distin¬ 
guishing . 389 

for si 41 mg, Conn. Stores. 480 

frozen, for pi gs, Can.. 513 

germ, analyses, Minn. 733 

grass, notes, Ore... 47 

S. Dak.... 925 


rotat ion wi th red clover.. 872 

rusts, notes, Iowa .. 414 

XT. S.IXA. 

seal >, notes, Iowa. 4 y5 

Ohio.34", 414 

seed,conditions affecting, K DnU . Ul4 

frosted... 915 

germination tents, JSf. l)ak. 915 

heated, N. Dak... 915 

immatn re. H. I)ak . 9i 5 

Mnr.vlanjJ vs, Kansas-grown, 

Md. 30 

selection, Knits.. 407 

Mlini. 410 

Md. 30 

winter bleached, N, I hfk. 915 

seeding at different dates, Ill. 823 

Jnrt. 340 

Kaim.... 406 

depths, 111 .... 823 

Ky .... 313 

Ohio. . 31i 

rates, III. 823 

Ind .... 340 

Ivans.107 

Ky ...... 313 

, by different methods, < Hilo , 3U 
Md.. 30 

in drills n. broadcast, Ohio. 344 

mixed varieties, Ohio .. 344 

selected jvvd, Mian.. 410 

shorts,analyses, Katm... 175 

A! inn. 733 

digestibility, Minn .......... 731 

shrinkage in the granary, Ohio .... 0 314 

smut, notes, Ind. jm 

Iowa.:. 414 
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Wheat smut,notes, Mas*. State . 50 

"Mich . k . H52 

Ohio. 345 

Wis. 729 

spring •>'$. Winter, in PYauee 0 . 211 

straw, analyses, Minn. 733 

hay, oats and beans, digest i- 

hility ... {>76 

worm, notes,H. M 1>. A ... 285,607 

summer, assimilation of <^\rbonie 

arid by. 633 

tbrips, notes, Ohio. 839 

undoler wined Animus disease. 592 

species of insects on, 

Minn. 417 

varieties.10S,091 

Ala. College. 649 

Can.436.590 

PI a. 9U 

311. 823 

Iowa. 724 

Xml. 310 

Kuns. 408 

Ky. 342 

, Va . 115 

Md.35,38 

Mass. Slots. 39 

N. Mex.411,824 

Ohio. 843 

OMn. 721 

1M. 251 

«•<' . 914 

Vft.«. 315 

winter, fractional application of ni¬ 
trate of soda for. 210 

Wirovonn, notes, Ohio. 839 

Wash. 25 i 

with oats, Mo... 145 

yield on different soils, tivl . 841 

per acre. ICuns*. 408 

U.K.D.A. 481 

Whey, analyses, N. Y. State. 917 

Yt.. 486 

foodiii^vnlno of, Wis .. 187 

Whlit) ash, notes, Minn.. .. 651 

rate of growt h, S, I>alv. 45 

birch, notes, M inn. 654 

S. Oak.. 829 

blast of rice, notes, IT. S, I). A ... 818 

Cedar,notes, Minn. 655 

clover, culture experiment!!, La. 646 

elm, notes, Minn. 655 

S. Dak. 829 

fringe, notes, Minn..... 654 

grub, no! os, Ohio. 810 

lupine as green manure for wheat.. 208 

milln maize, culture, La... 725 

mold, notes,N. J..., 51 

mulberry notes, N. Y. Cornell . 552 

oak, notes, Minn. 055 

pear scale, notes, N, Mex. 418 

pine,notes, Minn... > 655 

rale of growth. S. Oak.15 

implur, notes, M inn. 655 

radish, not ejs, Mo... 334 
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Page. 

White spruce, notes. Minn. 655 

willow.notes, Minn . 655 

White-marked tussock moth, notes — 

Mass Hatcli .. 661 

U. S. 1). A. 2111 

White-winged bihio notes, IT.S 1). A . 204 

Whilowood,noles Minn. 654 

Whortleberries, analyses, Conn, Slims ... 59 

Wild barley, notes, U 8.1). A... 699 

buckwheat*,analyses, Minn . 735 

carrot,notes,yt ... 473 

root s,\stem, X. *1. 45 

cherry trees, rate of grow 111, S. 1 Uk... 15 

11ax, notes, Cap. 591 

gourd, notes. Oro. 47 

grape, notes, Minn. 656 

hay, analyses, Cal. 732 

licorice, notes, XT. S. I). A. 69!) 

mustard, notes, Can. 501 

U. S.T>. A. 69!) 

oats, notes, Can . 591 

Oro. 47# 

onion, root s\ stem, TL *T . 46 

potato of the Mexican region, Til _ 817 

radish. root syst cm,N.J. 46 

rose, notes, l\ S. I), A. 69!) 

rye, not os, S. Dak. 925 

Willow liorb, anal j ses. 971.972 

tussock moth, notes,Mass., Hatch.. 661 

Willows, not us, Mina. 655 

Wilted seed potatoes. 222 

Wind-power machines, regulation..... 695 

Wine, acid and glycerin content. 016 

analyses. 809,981,989 

collars, experimental. 238 

determination of glycerin in . 389 

extract, estimation. 980 

natural, analyses. 389 

new, determination of extract and 

sugar. 9S 1 

loss of coloring matter lv\ looping 616 

progress ia chemistry of. 389 

solids. 610 

Wineberry, culture experiments, <Ire. 651 

nofcoH, Mich. 917 

X. Y., Cornell. 916 

W ine-making, yeast cultures in. .. 873 

Winged pigweed, notes, TJ. S. P. A _..... 699 

Winter feeding of lambs, Mass. St at «*___ 356 

rape, cult are, Mass. State. 661 

vetch, notes, Miss. 2 JH 

Wire grass, root system, N, »i. ............. 47 

Wlroworiw, wheat, notes, Oh in. 839 

Wash. 251 

on onions u>id celt i , IT. 8, l>. A 284 

remedies... 873 

W iseonsm College, notes... 520 

Station, bulletins.193,194, 260 


261, 729,740,835,838 
report-... 123.122,136,141,145, 
147,155,165,170,171,173, 
176,178,186,382,189,184, 
185, 187,189,195,196,197 


weeping willowy notes, Mi mi.. 655 

Wistaria, notes, Mimf.... 65" 1 
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EXPERIMENT STATION RECORD* 


Tuge. : 

W i teh grass, root *»,> stem, X, J -.. 40 t Y 

Wood 1 Hirer, notes, 1 f. S. I>. A.. 281 ! 

gmn, hydrolysis with hydrochloric 1 

arid...-. old 

hair grans, analyses.7(10.770 

value for forage in Sw wh* n 771 

Wool tlhor, stmotiivo. -. - 080 

, growth as affected by ditVomit r.i , 

tioua, Wis .. ....... 1HI1 

' production mid distribution, IT. S. j 
D. A. HIT i V 


Tmy*». 

cast rolls, organization. k7» 

vuilmvs in wEt- mtihhut. - ...— s73 

'diwlli and uhohel production dur- 
inu teruicululiou . . , 517 

proseuyutmu by U\dvo»U*mh*, tnid or 
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pnreeuLlurrs of. . .. ...... HIT 

purification by tftJYont'N method TS 1 

use In ijmudituf ivo determination of 

fermentable substances.. 782 

«How blreb, notes, Minn , „ ,,. (KM 


waste, analyses, Conti. Stain. 963 I 

Mass. Slate. 20 | 


Woolly aphis, injury to mots of apple seed¬ 


lings, Wash. 022 

apple aphis, notes, "Nov. 254 

IT, S. D. A. 204 

World’s Golambtun Exposition— 

agricultural congressi i s at... 402 

evhibitati. 402 

foreign visitors to. 1)02 ! 


Worm seed mustard, notes, X. Bale. 107 

IT. S, B. A.. 000 

Wormwood, not es, U. S. B. A —... 609 

Wounds, antiseptic treatment, Ya.74,300 

Wyoming College, notes .. 100 ,520,091 

Station, bulletins.23,173,490, 

648,709,710,802,025 

- notes.. 106,451,097,991 

XavtMnm mnadensc, notes,U. S. D. A__ 699 

root system, X. J. 46 


notes, Ore.... 47 


XtyMdiim brevipenne on cranberry bogs, 

N.jr. sou 


fa my turn on cranberry bogs, 

aST.tT. 503 

Xylan, hydrolysis..... 5 JO 

Xfthbuntf)ppi’L notes.Mich. 117 

Xylose in gum of d'lifvrunt plants.86,385 

preparation. 385 

Yarrow, notes, Minn. 053 


s. n«k. 

coloring mullein in foods,»Me» Hon. 

dock, notes, Me.. 

Dm.... 

Ibnverhig cumm 1* notes, M inn .,. 
leaf blight of col Jon, \ la. (’allege , 

locust, iiotow, Minn..... 

lupine as green numuyo for wheal 
cull are, Mass, Stale ... ,. 

millo maize, culture, Ln. 

Yellow headed mulberry worm, notes, Wis 
Yellows,peach,nature and treatment, Conn, 

State ....... 

Yew poisoning.... 

Yorkshire jugs,feeding experiments,"Mans, 

State....... 

Yucca fdamentnm, notea, Mi aw .... 

Zanthoxyluin ameh'oana, notes,Minn.. 

Zebra cabbage worm, description and treat¬ 
ment, Miss ......... i; .... 

caterpillar in (Jaliforwlk U. H. I>. A .. 

on currants, 'Hudi . 

Zinc oxide as an antiseptic, Va.\,- 

.sulphate for potato scab, N. Yj Stale.. 

Zoology, abstracts of articles _. 

Zodtcelmieal instruction in Italy.. 

Zobtera marina , analyses, It, L...... 

notes, R, 1. 

Zpimhmnm albidw, nrt,es, K. *1.. 

Z,unotcchnical Laboratory at Rome, Italy-. 


H2!> 

:»m 

;tiM 

47 

(K»»i 

,V10 

055 

26h 

(161 

725 

8*'3 

058 

mr> 

68 

051 

056 

254 

852 

416 

260 

500 

802 

320 

715 

715 

54' 

238 






































h A* B* 1.75. 


IMPERIAL AttKlCULTiriUL RESEARCH 
INSTITUTE LIBRARY 
'NEW DELHI, 


Date of ifwuo.. 


Date of i«Huo. | 
l 


Data of iBSwe. 









